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View from Off Starboard Quarter. 





























View from Oif Starboard Bow. 


THE ELEVENTH CHALLENGER FOR THE AMERICA CUP—“ SHAMROCK II.”—[See page 122. ] 
Length over all, 137 feet; beam, 24 feet; draught, 21 feet 8 inches; pole-mast, deck to truck, 150 feet; boom, 102 feet 9 inches; gaff, 66 feet; eail area, 14,500 square feet, 
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TRADE AND HIGHER EDUCATION. 

In this latterday eagerness for supremacy in the 
markets of the world, it is often charged that, in this 
country at least, education and the intellectual pur- 
which go to make up the higher culture are 
sacrificed to purely utilitarian considerations—in other 
words, seeking after gain. That this is not the case 
may be proved by an appeal to educational statistics. 
There were, during the scholastic year 1898-99, some 
147,164 young men and women pursuing undergraduate 
and graduate courses at our universities, colleges and 
Of this number only 43,913 were 
eurolled as professional students in law, medicine and 
theology, leaving 103,251 pursuing studies in the liberal 
arts and applied sciences, In 1880 the number of stu 
dents was 119,340, and in 1890 118,581, so that the edu- 
eational advantages and the number of those who 
embrace them is on the increase, being in direct ratio 
to the upward trend in our national wealth. 

To provide proper educational facilities was one of 
the first matters which engaged the attention of the 
founders of our country. Each of the colonies estab- 
lished in the seventeenth century took measures, more 
or less effective, to provide schools for the children. 
The Dutch West 1621 charged its 
colonies to maintain a clergyman and a schoolmaster. 
There were private schools in the Virginia colony at 
an early date, and most of the wealthy planters em 
ployed tutors in their families. The Governor of the 
Connecticut reported that 
annual revenue of his colony was expended in main 
taining free schools for the education of the children. 
Boston had schools as early as 1635, and they were 
also established in Rhode 1650. With the 
growth of cities there began the improvement of the 
schools, the separation of the children into grades, 
educating primary children of the first year in one 
class, and those of the second year in another class. 
Facilities for higher education were not wanting. Har- 
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vard was founded in 1636; 


in 1660; Yale in 1701; Princeton University, then 
known as the College of New Jersey, in 1746; the 
University of Pennsylvania in 1751; Columbia Uni 


Brown University in 1764; Dartmouth 
Others followed, so that by the year 


versity in 1754; 
College in 1769 


1800 there were 24 colleges in the United States— 
8 of them in the New England States, 6 in the Middle 
States, and 10 in the Southern States. The early 


legislators, Washington, Madison and John Adams, all 
used their influence to forward the cause of education, 
and particularly of higher education. The government 
assists tustitutions in various ways, although the actual 
amount of money which is appropriated is small and 
most of it goes to agricultural colleges. Still, how- 
ever, it has made grants of land from time 
to time, aggregating in all 13,000,000 acres. A new 
seat of learning, to be called the Washington Memorial 
Institution, has recently been organized, both as a 
memorial to George Washington and to increase, in 
the Capital of the country, opportunities for higher 
education as recommended by our first President in 
his various annual messages to Congress, and to facil- 
itate the utilization of the scientific and other resources 
of the government for the purposes of research and 
higher education. 

Today there are 629 universities and colleges and 
43 sehools of technology in the United States. The 
total value of the property possessed by institutions 
for higher education amounts to $342,888,361, a gain 
of about $31,000,000 over the amount for the pre- 
ceding year, 1897-1898. The endowment fund amounts 
te $154,120,590, and the remainder represents the value 
of grounds, buildings, machinery, apparatus, libraries, 
@te., nsed for instruction and research. The total 
income for the year, excluding benefactions, amounted 
to $27,739,154 derived from the following sources: 
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Tuition and other fees, $10,924,415; endowment funds, 
$6,673,389; state and municipal appropriations, $4,287,- 
102; the United States Government, $3,276,731, and 
from other $2,577,517. The value of gifts 
and bequests during the year 1898-1899 amounted to 
$21,925,436. The reported by some of the 
institutions are as follows: University of California, 
$757,000; Leland Stanford Junior, University, $11, 
000,000; University of Chicago, $786,624; Harvard Uni 
versity, $1,544,330; Columbia University, $518,667; 
University of Pennsylvania, $510,658; Armour Insti 
tute of Technology, $750,000. 

From these figures it will be seen that our plant for 
educational purposes is of enormous value and its 
efficiency is all that could be asked for. In reality 
some $2,500 is invested for each student who is now 
enjoying the advantages of any of the institutions of 
learning, and the work of the graduates of the last 
two generations shows that our money has been put 
out at compound interest. 

It must not be supposed that all the students, how- 
ever, are devoting their energies to the very serious 
problem of fitting themselves for their life work. On 
the contrary, the majority are pursuing courses which 
will not materially assist them to earn a living, but 
which have, of course, an important bearing as re- 
gards culture on their future lives. Classical courses 
claim by far the greater number of students: 35,595 
students out of the 147,164 were pursuing such courses, 
while 21,860 were taking the general culture courses, 
9,858 took general 2,593 received in- 
struction in agriculture, 4,376,were taking courses in 
mechanical engineering, 2,550 in civil engineering, 
and 2,320 in electrical engineering; 1,032 students 
were studying mining engineering, 627 architecture, 
9,501 pedagogy, and 6,698 were taking business courses. 

Approximately the same figures hold when degrees 
Thus the number of degrees conferred 


sources, 


amounts 


science courses, 


are considered. 
during the year for work done was 15,087—10,794 be- 
ing conferred on men and 4,293 on women, as follows: 
The degree of Bachelor of Arts leads, with 4,910 men 
and 1,950 women; then came Bachelor of Science, with 
The Master of Arts degree 
came next, with 1,046 men and 197 women. The degree 
of Doctor of Philosophy was conferred on 299 men 
Thirty-eight different varieties of 
in some cases only one 


2.410 men and 500 women. 


and 26 
degrees were conferred, and 
candidate received a degree, Musical Doctor, for exam- 
ple. Seven hundred and thirty-five honorary degrees 
were conferred. 

The ratio of students to population is an interesting 
study. In 1872 the number of students to each 1,000, 
000 persons was 573; in 1880 it had increased to 770, 
in 1890 to 850, in 1893 it had increased to 1,037, while 
in 1899 the number was 1,196. These figures show 
that the increased prosperity of the country has a 
very direct effect upon education. When the splendid 
gifts which have been made to the cause of education 
in the last ten years are considered, it may safely be 
said that the desire for gain does not blind our wealthy 
men to the advantages which accrue to the country 
by reason of superior educational institutions. 

--7e-o — 

“SHAMROCK II” AND “COLUMBIA ” COMPARED. 

For the first time in the history of the America 
Cup races it has been possible to get a line upon the 
two boats which will meet off Sandy Hook; for we 
take it for granted that unless “Constitution” can be 
brought to the point in which she can beat “Columbia” 
in a wind of more than 7 knots’ strength, the older 
boat will be called upon for the second time to repre 


women. 


sent this country in the famous contest. In 1899 
“Columbia” met “Shamrock I.” nearly a dozen times 
off Sandy Hook, and during the present season 


“Shamrock II.” has been tested against the old chal- 
lenger in numberless trials under all possible sailing 
conditions. 

In the present uncertainty as to “Constitution's” 
full capabilities, we must take “Columbia” as a basis 
of comparison. In 1899 she beat “Shamrock I.” by 10 
minutes in an average 8-knot breeze, and again beat her 
by 6 minutes 16 seconds in a breeze of about 20 knots 
an hour. Both of these races consisted of windward 
and leeward work with no reaching. It is 
admitted, both here and in England, that “Shamrock 
I.” suffered somewhat from poor handling, and much 
more from the fact that her spars and standing rig- 
ging were too frail, and failed to keep the sails up 
to the wind. The only changes, we are now informed, 
made in “Shamrock I.” preparatory to her trials with 
“Shamrock II.” were to reduce her sail-plan and great- 
ly strengthen and stiffen her spars, with the result 
that her sails set admirably and she no longer carried 
a lee helm. As the fesult of the improved set of 
her sails, her better helm, and the fine weatherly quali- 
ties she developed, the experts who have had charge 
of her trials have assured the writer that she is at 
least 5 minutes faster over a 30-mile course, the gain 
being chiefly in windward work. To this may be added 
a possible gain in speed due to the better handling 
which she received under her new captain. 

In the later trials of “Shamrock II.,” when her best 
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trim had been determined, she beat the older boat by 
the following carefully-timed amounts in good whole- 
Going to windward she gained 3 minutes 
tacks to avoid 
leeward in a 17-knot breeze 
miles, “Shamrock II.” 
reach in a 


sail breezes 
in 13% miles, the 
interference; going to 
she gained 4% minutes in 13% 
being the leading boat; 
13-knot breeze, with the wind slightly abaft the beam, 
This last 


boats heaving split 


while on a broad 


she gained 44% minutes in 7 miles. is cer 
tainly a remarkable performance in view of the fact 
that “Shamrock I.,” in a tuning-up trial down the 
Jersey coast and back, reached for 30 knots at a speed 
of 13 knots an hour. These results would indicate 
that “Shamrock II.” is about 12 minutes faster in a 
club-topsail than “Shamrock I.” in the form 
that the latter showed when over here in 1899 

It is reasonable to assume that another season’s ex 
skipper of 


breeze 


perience on the part of the able 
“Columbia” and his crew have enabled them to get a 
few minutes more speed out of “Columbia;” in which 
case we should “Columbia” 
be chosen, which will be worth going far te see. The 
security of the Cup is de 


very 


may look for a contest, 


question of the absolute 
pendent just now, evidently, upon what further speed 
can be developed in “Constitution.” 
—_—____~-0+——_ 

BANGER TO ST. PAUL’S CATHEDRAL. 

It is seldom that modern building operations and 
engineering works injure a great edifice; so the news 
that St. Paul’s Cathedral, in London, is in danger 
comes as a painful surprise, for it is one of the most 
celebrated buildings in the entire world. The report 
of the architect to the Dean and Chapter states that St. 
Paul’s is cracked from top to bottom, and while the 
present readily repaired it shows a 
condition of affairs which is really alarming. Sir 
Christopher Wren built the cathedral after the great 
fire of 1666, when the older Gothic building was de- 
stroyed. Unfortunately for his fame as an engineer 
he failed to drive piles or to excavate deep enough to 
place its foundation on a firm sub-soil, so that he 
practically floated the cathedral on a layer of fine 
clay, or “pot-earth,” as he was pleased to call it, rest- 
ing on a strata of sand mixed with gravel and water; 
but he knew of the existence of a bed of hard clay 
some 40 feet below the surface, but did not carry 
his foundation so far down, owing probably to the 
smaliness of the available funds. It would have been 
wise, however, to have built a slightly smaller build- 
suitable foundation. The cathedral 
stood for cen 


damage can be 


ing on a more 
with its great 

turies without 

for the great excavations 
made in its vicinity it would probably remain in its 
pristine state. Sewer after sewer has been built, 
causing the foundation to The old under- 
ground railway tunnel was some 500 feet away, and 
this also had its effect, but it is a later tunnel which 
has caused the present perceptible and alarming dam- 
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age. 
A number of borings have been for a new 
underground line on the south side of the cathedral. 
It is to be hoped that means will be found to alter the 
course of this line, so that the noble example of Sir 
Christopher Wren'’s work may remain intact. 


made 


2-0-2 -———— 
MODERN STRUCTURAL STEEL. 

It is the popular idea that steel is a hard, polished 
metal like a dagger or a razor, and capable of carrying 
a cutting edge, but there are steels of various kinds 
that do not possess the qualities mentioned. Structural 
steel, for example, such as beams, girders and rough- 
rolled bars, generally has a much higher tensile 
strength, elasticity and tenacity than iron, and yet, in 
physical constitution and external appearance, it differs 
but slightly from it. Of two bars, one iron and the 
other steel, put through the same rolls at the same 
heat, not even an expert could distinguished one from 
the other if they were laid side by side. Moreover, 
careful analysis fails to discover the line of actual 
departure between steel and iron in the lower grades 
of each metal, or where the metal commences to be 
steel, so to speak, and stops being iron. 

But as between the two metals, iron and steel, there 
is a vast difference in their endurance and ability to 
stand severe work, and modern engineers have a very 
great advantage over their predecessors of half a 
century ago in the possession of it. In modern open- 
hearth and other process-steels the amount of fatigue 
or continuous resistance to crucial straius of long dura- 
tion which they. will endure is simply astonishing— 
not laboratory, or test-machine strains, but the down- 
right pounding and flogging of daily work, which is far 
more serious than any testing machine can deliver. 
This last sets up a certain stress in a straight line, 
gradually increasing up to failure under it; but the 
duty imposed upon steel by daily work in a high- 
speed engine, for example, is not only to resist tensile 
strains, but torsional and transverse burdens at one 
and the same time. 

Consider the case of a 30,000 horse power marine 
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engine worked under 200 pounds boiler pressure, and 
making nearly, if not quite, 1,000 feet of piston speed 
per minute; each one of the details under strain is 
twisted, pushed, pulled and pounded, as one may say, 
in all directions at each revolution, possibly 100 times 
a minute. Does it not require a metal of faultless 
integrity to hold on, not for one voyage, but for year 
after year with very few failures? Locomotives mak- 
ing high speed with heavy loads are subjected to still 
heavier tests of the strength of details, for not only 
are they driven faster, but they have to sustain shocks 
and jars which are absent in marine engines; but in- 
stances of failure, compared to the number of engines 
in use, are few. 

The physical qualities demanded for steel used in 
marine boilers by the United States Treasury rules 
would seem to be very exacting, inasmuch as they 
require a tensile strength of 60,000 pounds per square 
inch in the best, an elongation of 25 per cent in two 
inches for plates of quarter-inch thickness, and that the 
metal be capable of being bent on itself (doubled over) 
so that the inner radius of the bend shall be only one 
and one-half times the thickness of the plate, which 
must be heated to a low cherry red and quenched in 
water of 82 degs. F. As a matter of fact American 
boiler plate will stand much severer tests than this; 
plates half an inch and even thicker can be bent down 
flat cold, so that the parts touch each other, without 
showing the least “craze” or fatigue on the inner or 
outer parts of the bend; withal, they will stand a 
very high heat for flanging purposes or dishing. We 
have seen plates flogged in a former by mauls, dished 
out like the crown of a derby hat, and reduced in thick- 
ness from three-eighths of an inch to three-sixteenths 
of an inch at the finishing edges—over a diameter of 
four feet—without a flaw in the whole plate. This 
was stock ordered from the mill, taken as it ran, and 
by no means a special steel. 

Wholly aside from the benefits constructing engineers 
derive from having such material is the security that 
engineers in charge of ships feel when running at 
high speeds. When iron was used this feeling did 
not exist, for there was never any certainty that there 
were not internal flaws that would give away suddenly 
under severe duty; but modern steel is so homogeneous 
in its structure that the percentage of failure from 
the cause named is very low. 

$$ ~-@+<—$_____ 

AMERICAN ADULTERATED FABRICS AND TESTS. 

American looms and dye pits turn out to-day about 
every variety of fabric for modern need and luxury, 
and with the rapidly expanding textile industries in 
cotton, wool, silk, linen, and worsted goods, the time 
seems approaching when we will be nearly able to 
supply the world with these products. It was not so 
many years ago that American looms were compara- 
tively few and unimportant, especially for the more 
expensive grades of goods, and most of the expensive 
weaves were imported. But through the introduction 
of improved machinery and the invention of new 
methods of weaving and dyeing, we have become 
within a few decades one of the leading textile man- 
ufacturing ountries of the world. 

Positive genius of a high order has been expended 
in inventing methods of weaving shoddy and adul- 
terated goods in this country. This has not been with 
the idea of deceiving or defrauding any one, but 
simply to meet a legitimate demand. But there should 
be understood more generally a clear knowledge of the 
difference between the genuine and adulterated textile 
goods. If this were thoroughly comprehended, there 
would be less attempt to deceive, and the purchaser 
would know what he was paying for. The machinery 
invented to manufacture these so-called shoddy goods 
usually adulterate them in the warp yarn and not in 
the weft. The two-ply yarns are formed by twisting a 
wool and cotton or silk and cotton yarn together, and 
if the warp is examined and the yarns untwisted the 
cotton can be detected. Cotton being the cheapest 
fiber we have, it is used most extensively in all the 
adulterated goods. Cotton is cheaper, and also less 
durable. If the yarns of the warp are removed, and 
they are tested by fire, it is easy to determine if there 
is much cotton in the material. In some goods part 
cotton is better than the pure wool or silk; but in 
fabrics where it should not be its presence can be de- 
tected by burning two or three of the warp yarns. 
The cotton yarns will flash up quickly and burn 
rapidly without much odor, but the wool yarns will 
emit a burnt-hair odor and burn slowly. So sure is 
this test that it is impossible for any intelligent per- 
son to be deceived. 

Some of the weaves are so ingeniously put together 
that it is difficult even for expert buyers and manu- 
facturers to detect the cotton absolutely without some 
kind of test. The goods are finished off so that they 
appear as good as the genuine. Expert buyers some- 
times test the goods with acids. A sample an inch 
square of the fabric is taken for the test. This is 
laid in a porcelain dish, and a 50 per cent solution of 
sulphuric acid is poured over it. The dish is held 
over a slow fire for a short time until the cloth be- 
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gins to undergo a slight change in color. Then, when 
the solution has cooled off, the cloth will show up 
the presence of cotton, and also the relative amount in 
it. The acid solution dissolves the cotten and works 
havoc with it. If the fabric is all cotton there will 
be very little left in the dish except a muddy sedi- 
ment, and if mostly cotton, with some wool in it, the 
cloth will fall all apart. If it presents a sieve-like ap- 
pearance cotton is woven in with the wool to a mod- 
erate extent. It is only when the fabric comes out 
of the acid test whole that it can be pronounced all- 
wool, The effect of the acid on the wool is merely to 
turn it a dirty red color. 

Alpaca, worsted mohair, and shoddy are tested in 
the same way as wool; but silk will hardly yield so 
readily to this chemical test. The difference, how- 
ever, is chiefly in the kind of-acid. A 5 per cent 
solution of nitric acid should be employed for testing 
silk. Pull from the edge of the silk cloth a number 
of yarns, making sure that they are from the warp 
and not from the weft, and dip these one by one in 
the solution. In this case if they are cotton yarns they 
will undergo no change, but if they are silk they will 
turn yellow. If there is any further doubt the weft 
yarns can be tested in the same way. Any other vege- 
table fiber besides cotton will show no change when 
dipped in the nitric acid solution, but silk always 
will. 

In the manufacture of silk goods such tests are 
quite necessary to-day, for many grades of cheap satins 
and heavy silks are made which would deceive any ex- 
cept the experts. Some of these have the cotton mixed 
in with the warp yarns, and by means of patent proc- 
esses of finishing its presence cannot be detected. 
Other grades have a cotton back and a pure-silk face. 
Usually this is so apparent that there is no attempt 
made to deceive. If such is the case a drop of the 
acid solution on the back and another on the face 
would reveal the story. A fiber known as artificial 
silk is sometimes used to adulterate pure silk goods, 
and the ordinary silk test described does not affect 
it. But this so-called artificial silk is a chemical pro- 
duction, and it is so inflammabie that it is only neces- 
sary to apply a match to a piece of the goods to make 
it burn violently and reveal the deception. 

In linen goods cotton cannot be detected by any of 
the above tests, and in fact it is here that the great- 
est difficulty is experienced. Our towels, crashes and 
heavy damasks are often adulterated with cotton, 
and it is quite necessary to be able to tell the dif- 
ference between the pure linen goods and the adul- 
terated. Even pure linen will sometimes pass for pure 
cotton, so artful are the processes of manufacture. 
Yet in the case of a handkerchief, a simple process 
will suffice. Moisten the finger and press it against the 
handkerchief. If it is pure linen the fabric will ab- 
sorb the moisture quickly and make it wet on the 
opposite side. If it is all cotton the absorption of the 
moisture will be slow, and it will take a good deal 
to make the wet pass through to the opposite side. 

But when the linen fabric has only a portion of its 
yarns of cotton, it is necessary to resort to an acid 
test. A 5 per cent solution of caustic potash or caustic 
soda should be used for this purpose. In half a gill 
of water dissolve a piece about the size of a walnut. 
After this has stood a few moments dip the warp 
yarns of the linen and cotton fabric in it. They 
shouid be left in the liquid for about fifteen minutes. 
The solution will make the cotton yarn contract and, if 
anything, increase its strength, but it softens and 
makes very pliable the linen yarns. Thus the material 
will readily pull apart if all linen, and it will be 
strong and firm if cotton. By immersing a piece of the 
fabric in the solution it should pull apart easily if 
made of part cotton and linen, but remain strong if 
all cotton. 

Mercerized cetton is one of the new process goods 
that looks a good deal like silk and has a luster all 
of its own. When it passes as mercerized cotton it is 
well known, and no deception is intended, but it is 
often used in knit underwear goods, hosiery and 
gloves under other names, and thus may sometimes 
be passed off on the unsuspecting as pure or part silk 
goods. The silk test, however, will reveal the cot- 
ton in the material. More recently successful efforts 
have been made to dye mercerized cotton. Mercerized 
cotton is now dyed in nearly all the prevailing shades, 
but the work is a delicate one and requires careful 
manipulation. This makes the use of the prepared 
fabric more general than ever, and also opens the 
way for deceiving the purchaser who takes his goods 


on faith from dishonest dealers. 
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BARON NORDENSKJOLD DEAD. 

Baron Nordenskjéld, the Arctic explorer and discov- 
erer of the Northeast Passage, died at Stockholm on 
August 12. He was a Finn by birth, and received a 
scientific education. He accompanied an exploring 
party to Spitzbergen in 1858, after having been ap- 
pointed Professor in the Royal Museum of Stock- 
holm. He made other trips to Stockholm in 1861, 
1864 and 1868. He visited Greenland in 1870 and 1875. 
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In 1876 he made arrangements for his successful 
attempt to accomplish the Northeast Passage, In 
July, 1878, he started in the “Vega”. The vesse! win- 
tered near Behring Strait, and was free of ice in 
July, 1879, reaching Japan on September 2 of that 
year. In 1883 he made a second voyage to Greenland, 
and succeeded in penetrating with the ship through 
the dangerous ice barrier along the east coast of 
that country south of the polar circle. 





SCIENCE NOTES. 

The use of sun bonnets as a head covering for horses 
in summer is very much on the increase, both in this 
country and in Bngland. Straw seems to be the 
favored material, but in Engiand wire framework 
covered with light calico is also used. 


The Council of the University of Birmingham, Eng- 
land, has appointed W. J. Ashley, Professor of Econom- 
ics at Harvard University, to be the incumbent of the 
first organizing chair of the future Faculty of Com- 
merce. Such a, faculty appears for the first time in 
university history. 


The Agricultural Society of Italy has offered prizes 
of nearly $200 for a reliable method of ascertaining 
the quality of sulphur and of mixtures of sulphur 
with sulphate of copper. Sulphur is largely used in 
Italy for diseases of plants, and much of the product 
sold is inferior. The competition is international. 


Encke’s comet, which has just returned to visibility, 
was observed by Dr. William R. Brooks at the Smith 
Observatory, Geneva, N. Y., on the morning of August 
11. At that time it was in Gemini about ten degrees 
west of Castor. Its position at 3 o’clock was right 
ascension 6h. 35m. 30s.; declination north, 31 deg. 17m. 
The comet is moving in a southeasterly direction 
and approaching the sun. On August 11 it was just 
visible in the 3-inch finder of the 10-inch equatorial, 
and as the comet is increasing in brightness it will be 
observable with quite moderate apertures. The comet 
is globular in form, ard at present without a tail. 
Professor Brooks says that a short tail may be thrown 
out as the comet approaches perihelion. Encke's comet 
has the shortest period of any known comet—three 
and one-third years. 


The Census Bureau has made public its figures giv- 
ing the population by sex, nativity, and color of a 
group of states, including Indiana, lowa, Kansas, and 
Indian Territory, the results being as follows: In- 
diana—Males, 1,285,404; females, 1,231,058; native, 
2,374,341; foreign, 142,121; white, 2,458,532; colored, 
57,960. Of the colored 207 are Chinese, 5 Japanese, 243 
Indians and the remainder negroes. Indian Territory 
—Males, 208,952; females, 183,108; native, 387,202; 
white, 302,680; colored, 89,380. Of those classified as 
colored 36,853 are negroes, 27 Chinese, 1,107 Indians 
taxed, and 51,393 Indians not taxed. lowa—Males, 
1,156,849; females, 1,075,004; native, 1,925,933; for- 
eign, 305,920; white, 2,218,667; colored, 13,186, inelud- 
ing 12,693 negroes, 104 Chinese, 7 Japanese, and 382 
Indians. Kansas—Males, 768,716; females, 701,779; 
native, 1,343,810; foreign, 126,685; white, 1,416,319; 
colored, 54,176, including 52,003 negroes, 39 Chinese, 
4 Japanese and 2,130 Indians. The Census Office also 
issued a bulletin on the manufacturing industries of 
the four Territories of Arizona, New Mexico, Okla- 
homa, and Indian Territory, showing an aggregate 
product of $37,897,103. Arizona leads with a product 
of $21,315,169, of which amount $12,286,517 was the 
output of the copper smelters. The total product for 
New Mexico is $5,605,795; for Indian Territory, $3,892,- 
181, and for Oklahoma, $7,083,938.—Bradstreets. 


That driest of all the American States, Arizona, has 
just come into possession of a seaport, observes the 
Cincinnati Times-Star. A steamship line has been 
chartered to ply on the Colorado River from the Gulf 
of California to Yuma. This little city, situated in the 
midst of an arid desert, and parched by the eternal 
sun of the Southwest, thus comes into direct communi- 
cation by sea with the outside world. At the present 
time only the smaller class of vessels can navigate the 
lower waters of the Colorado. It is hoped, however, 
that the work of dredging the stream will be soon 
undertaken, and that in time the larger seagoing ves- 
sels will be enabled to advance to the wharves of 
Yuma. The opening of Arizona and southwestern Cal- 
ifornia to direct communication with the sea cannot 
fail to be of immense advantage to this region. -The 
country is extremely fertile. Only a little irrigation 
is required to make Arizona one of the most pro- 
ductive states in the Union. Irrigation schemes have 
formerly been hampered, however, by the lack of suit- 
able facilities for the cheap transportation for the 
state’s products to the seaboard. With the opening 
of a waterway to the sea Arizona should show 4 mar- 
velous development. What has been done in Califor 
nia can be done again in Arizona, And when the 
change takes place the opening up of a waterway to 
Yuma will have played an all-important part in the 
development of Uncle Sam’s great territory. 
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TRADE AND HIGHER EDUCATION. 

In this latterday eagerness for supremacy in the 
markets of the world, it is often charged that, in this 
country at least, education and the intellectual pur- 
which go to make up the higher culture are 
sacrificed to purely utilitarian considerations—in other 
words, seeking after gain. That this is not the case 
may be proved by an appeal to educational statistics 
There were, during the scholastic year 1898-99, some 
147,164 young men and women pursuing underg’aduate 
and graduate courses at our universities, colleges and 
Of this number only 43,913 were 
enrolled as professional students in law, medicine and 
theology, leaving 103,251 pursuing studies in the liberal 
arts and applied sciences. In 1880 the number of stu 
dents was 119,340, and in 1890 118,581, so that the edu- 
cational advantages and the number of those who 
embrace them is on the increase, being in direct ratio 
to the upward trend in our national wealth. 

To provide proper educational facilities was one of 
the first matters which engaged the attention of the 
founders of our country. Bach of the colonies estab- 
lished in the seventeenth century took measures, more 
or less effective, to provide schools for the children. 
The Dutch West Indies Company in 1621 charged its 
colonies to maintain a clergyman and a schoolmaster. 


suits 


schools of technology. 


There were private schools in the Virginia colony at 
an early date, and most of the wealthy planters em 
ployed tutors in their families. The Governor of the 
Connecticut that one-fourth of the 
annual revenue of his colony was expended in main 
taining free schools for the education of the children. 
Boston had schools as early as 1635, and they were 
also established in Rhode Island in 1650. With the 
growth of cities there began the improvement of the 
schools, the separation of the children into grades, 
educating primary children of the first year in one 
clase, and those of the second year in another class. 
Facilities for higher education were not wanting. Har- 
William and Mary College 


colony reported 


vard was founded in 1636; 
in 1660; Yale in 1701; Princeton University, then 
known as the College of New Jersey, in 1746; the 
Pennsylvania in 1751; Columbia Uni 
Brown University in 1764; Dartmouth 
College in 1769. Others followed, so that by the year 
1800 there were 24 colleges in the United States 
8 of them in the New England States, 6 in the Middle 
States, and i” in the Southern States. The early 
legislators, Washington, Madison and John Adams, all 
used their influence to forward the cause of education, 
and particularly of higher education. The government 
assists institutions in various ways, although the actual 
amount of money which is appropriated is small and 


University of 
versity in 1754 


most of it goes to agricultural colleges. Still, how- 
ever, it has made large grants of land from time 
to time, aggregating in all 13,000,000 acres. A new 


seat of learning, to be called the Washington Memorial 
Institution, has recently been organized, both as a 
memorial to George Washington and to increase, in 
the Capital of the country, opportunities for higher 
education as recommended by our first President in 
his various annual messages to Congress, and to facil- 
itate the utilization of the scientific and other resources 
of the government for the purposes of research and 
higher education. 

Today there are 629 universities and colleges and 
43 schools of technology in the United States. The 
total value of the property possessed by institutions 
for higher education amounts to $342,888,361, a gain 
of about $31,000,000 over the amount for the pre- 
ceding year, 1897-1898. The endowment fund amounts 
to $154,120,590, and the remainder represents the value 
of grounds, buildipgs, machinery, apparatus, libraries, 
ete, nsed for instruction and research. ‘The total 
ineome for the year, excluding benefactions, amounted 
to $27,739,154 derived from the following sources: 
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Tuition and other fees, $10,924,415; endowment funds, 
$6,673,389; state and municipal appropriations, $4,287,- 
102; the United States Government, $3,276,731, and 
from other sources, $2,577,517. The value of gifts 
and bequests during the year 1898-1899 amounted to 
$21,925,436. The amounts reported by some of the 
institutions are as follows: University of California, 
$757,000; Leland Stanford Junior, University, $11, 
000,000; University of Chicago, $786,624; Harvard Uni 
versity, $1,544,330; Columbia University, $518,667; 
University of Pennsylvania, $510,658; Armour Insti 
tute of Technology, $750,000. 

From these figures it will be seen that our plant for 
educational purposes is of enormous value and its 
efficiency is all that could be asked for. In 
some $2,500 is invested for each student who is now 
enjoying the advantages of any of the institutions of 
learning, and the work of the graduates of the last 
two generations shows that our money has been put 
out at compound interest. 

It must not be supposed that all the students, how- 
ever, are devoting their energies to the very 
their life work. On 


reality 


serious 
problem of fitting themselves for 
the contrary, the majority are pursuing courses which 
will not materially assist them to earn a living, but 
which have, of course, an important bearing as re 
gards culture on their future lives. Classical courses 
claim by far the greater number of students: 35,595 
students out of the 147,164 were pursuing such courses, 
while 21,860 were taking the general culture courses, 
9,858 took general 2.593 received in- 
struction in agriculture, 4,376,were taking courses in 
mechanical engineering, 2,550 in civil engineering, 
2,320 in electrical engineering; 1,032 students 
were studying mining engineering, 627 architecture, 
9,501 pedagogy, and 6,698 were taking business courses. 

Approximately the same figures hold when degrees 
are considered. Thus the number of degrees conferred 
during the year for work done was 15,087—10,794 be- 
ing conferred on men and 4,293 on women, as follows: 
The degree of Bachelor of Arts leads, with 4,910 men 
and 1,950 women; then came Bachelor of Science, with 
The Master of Arts degree 
The degree 


science courses, 


and 


2,410 men and 500 women. 
came next, with 1,046 men and 197 women. 
of Doctor of Philosophy was conferred on 299 
and 26 women. Thirty-eight different varieties of 
degrees were conferred, and in some cases only one 
candidate received a degree, Musical Doctor, for exam- 
ple. Seven hundred and thirty-five honorary degrees 
were conferred. 

The ratio of students to population is an interesting 
study. In 1872 the number of students to each 1,000, 
000 persons was 573; in 1880 it had increased to 770, 
in 1890 to 850, in 1893 it had increased to 1,037, while 
in 1899 the number was 1,196. These figures show 
that the increased prosperity of the country has a 
very direct effect upon education. When the splendid 
gifts which have been made to the cause of education 
in the last ten years are considered, it may safely be 
said that the desire for gain does not blind our wealthy 
men to the advantages which accrue to the country 


men 


by reason of superior educational institutions 
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“SHAMROCK II” AND “COLUMBIA " COMPARED. 

For the first time in the history of the America 
Cup races it has been possible to get a line upon the 
two boats which will meet off Sandy Hook; for we 
take it for granted that unless “Constitution” can be 
brought to the point in which she can beat “Columbia” 
in a wind of more than 7 knots’ strength, the older 
boat will be called upon for the second time to repre 
sent this country in the 1899 
“Columbia” met “Shamrock I.” 
off Sandy Hook, and during the 
“Shamrock II.” has been tested against the old chal- 
lenger in numberless trials under all possible sailing 
conditions. 

In the present uncertainty as to “Constitution’s” 
full capabilities, we must take “Columbia” as a basis 
of comparison. In 1899 she beat “Shamrock I.” by 10 
minutes in an average 8-knot breeze, and again beat her 
by 6 minutes 16 seconds in a breeze of about 20 knots 
Both of these races consisted of windward 


famous contest. In 
nearly a dozen times 


present season 


an hour. 
and leeward work with no reaching. It is 
admitted, both here and in England, that “Shamrock 
I.” suffered somewhat from poor handling, and much 
more from the fact that her spars and standing rig- 
ging were too frail, and failed to keep the sails up 
to the wind. The only changes, we are now informed, 
made in “Shamrock I.” preparatory to her trials with 
“Shamrock II.” were to reduce her sail-plan and great- 
ly strengthen and stiffen her spars, with the result 
that her sails set admirably and she no longer carried 
a lee helm. As the fesult of the improved set of 
her sails, her better helm, and the fine weatherly quali- 
ties she developed, the experts who have had charge 
of her trials have assured the writer that she is at 
least 5 minutes faster over a 30-mile course, the gain 
being chiefly in windward work. To this may be added 
a possible gain in speed due to the better handling 
which she received under her new captain. 

In the later trials of “Shamrock II.,” when her best 
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trim had been determined, she beat the older boat by 
the following carefully-timed amounts in good whole- 
sail breezes: Going to windward she gained 3 minutes 
in 1344 miles, the boats having split tacks to avoid 

going to leeward in a 17-knot breeze 
minutes in 13% miles, “Shamrock II.” 


interference; 
she gained 4% 
being the leading boat; 
13-knot breeze, with the wind slightly abaft the beam, 
she gained 4% minutes in 7 miles. This last is cer 
tainly a remarkable performance in view of the fact 
that “Shamrock I.,” in a tuning-up tnmal down the 
Jersey coast and back, reached for 30 knots at a speed 
of 13 knots an hour. results would indicate 
that “Shamrock II.” is about 12 minutes faster in a 
club-topsail than “Shamrock I.” in the form 
that the latter showed when over here in 1899. 

It is reasonable to assume that another season's ex 
perience on the part of the very able skipper of 
“Columbia” and his crew have enabled them to get a 
few minutes more speed out of “Columbia;” in which 
case we should “Columbia” 
be chosen, which will be worth going far to see. The 
of the Cup is de 


while on a broad reach in a 


These 


breeze 


may look for a contest, 


question of the absolute security 

pendent just now, evidently, upon what further speed 

can be developed in “Constitution.” 
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BANGER TO ST. PAUL’S CATHEDRAL. 

It is that modern building operations and 
engineering works injure a great edifice; so the news 
that St. Paul’s Cathedral, in London, is in danger 
comes as a painful surprise, for it is one of the most 
celebrated buildings in the entire world. The report 
of the architect to the Dean and Chapter states that St. 
Paul's is cracked from top to bottom, and while the 
damage can be readily repaired it shows a 
condition of affairs which is really alarming. Sir 
Christopher Wren built the cathedral after the great 
fire of 1666, when the older Gothic building was de- 
stroyed. Unfortunately for his fame as an engineer 
he failed to drive piles or to excavate deep enough to 
place its foundation on a firm sub-soil, so that he 
practically floated the cathedral on a layer of fine 
clay, or “pot-earth,” as he was pleased to call it, rest- 
ing on a strata of sand mixed with gravel and water; 
but he knew of the existence of a bed of hard clay 
surface, but did not carry 
probably to the 
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present 


some 40 feet below the 
his foundation so far down, owing 
smallness of the available funds. It would have been 
wise, however, to have built a slightly smaller build 
suitable foundation. The cathedral 
dome, has successfully stood for cen 


ing on a more 
with 
turies without 
for the great excavations 
made in its vicinity it would probably remain in its 
pristine state. Sewer after sewer has been built, 
causing the foundation to The old under- 
ground railway tunnel was some 500 feet away, and 
this also had its effect, but it is a later tunnel which 
has caused the present perceptible and alarming dam- 
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lamage, and if it were not 


recently 


per eptible 


which have been 
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age. 
A number of borings have made for a new 
underground line on the south side of the cathedral. 
It is to be hoped that means will be found to alter the 
course of this line, so that the noble example of Sir 
Christopher Wren’s work may remain intact. 


been 
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MODERN STRUCTURAL STEEL. 

It is the popular idea that steel is a bard, polished 
metal like a dagger or a razor, and capable of carrying 
a cutting edge, but there are steels of various kinds 
that do not possess the qualities mentioned. Structural 
steel, for example, such as beams, girders and rough- 
rolled bars, generally has a much higher tensile 
strength, elasticity and tenacity than iron, and yet, in 
physical constitution and external appearance, it differs 
but slightly from it. Of two bars, one iron and the 
other steel, put through the same rolls at the same 
heat, not even an expert could distinguished one from 
the other if they were laid side by side. Moreover, 
eareful analysis fails to discover the line of actual 
departure between steel and iron in the lower grades 
of each metal, or where the metal commences to be 
steel, so to speak, and stops being iron. 

But as between the two metals, iron and steel, there 
is a vast difference in their endurance and ability to 
stand severe work, and modern engineers have a very 
great advantage over their predecessors of half a 
century ago in the possession of it. In modern open- 
hearth and other process-steels the amount of fatigue 
or continuous resistance to crucial strains of long dura- 
tion which they. will endure is simply astonishing— 
not laboratory, or test-machine strains, but the down- 
right pounding and flogging of daily work, which is far 
more serious than any testing machine can deliver. 
This last sets up a certain stress in a straight line, 
gradually increasing up to failure under it; but the 
duty imposed upon steel by daily work in a high- 
speed engine, for example, is not only to resist tensile 
strains, but torsional and transverse burdens at one 
and the same time. 

Consider the case of a 30,000 horse power marine 
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engine worked under 200 pounds boiler pressure, and 
making nearly, if not quite, 1,000 feet of piston speed 
per minute; each one of the details under strain is 
twisted, pushed, pulled and pounded, as one may say, 
in all directions at each revolution, possibly 100 times 
a minute. Does it not require a metal of faultless 
integrity to hold on, not for one voyage, but for year 
after year with very few failures? Locomotives mak- 
ing high speed with heavy loads are subjected to still 
heavier tests of the strength of details, for not only 
are they driven faster, but they have to sustain shocks 
and jars which are absent in marine engines; but in- 
stances of failure, compared to the number of engines 
in use, are few. 

The physical qualities demanded for steel used in 
marine boilers by the United States Treasury rules 
would seem to be very exacting, inasmuch as they 
require a tensile strength of 60,000 pounds per square 
inch in the best, an elongation of 25 per cent in two 
inches for plates of quarter-inch thickness, and that the 
metal be capable of being bent on itself (doubled over) 
so that the inner radius of the bend shall be only one 
and one-half times the thickness of the plate, which 
must be heated to a low cherry red and quenched in 
water of 82 degs. F. As a matter of fact American 
boiler plate will stand much severer tests than this; 
plates half an inch and even thicker can be bent down 
flat cold, so that the parts touch each other, without 
showing the least “craze” or fatigue on the inner or 
outer parts of the bend; withal, they will stand a 
very high heat for flanging purposes or dishing. We 
have seen plates flogged in a former by mauls, dished 
out like the crown of a derby hat, and reduced in thick- 
ness from three-eighths of an inch to three-sixteenths 
of an inch at the finishing edges—over a diameter of 
four feet—without a flaw in the whole plate. This 
was stock ordered from the mill, taken as it ran, and 
by no means a special steel. 

Wholly aside from the benefits constructing engineers 
derive from having such material is the security that 
engineers in charge of ships feel when running at 
high speeds. When iron was used this feeling did 
not exist, for there was never any certainty that there 
were not internal flaws that would give away suddenly 
under severe duty; but modern steel is so homogeneous 
in its structure that the percentage of failure from 
the cause named is very low. ' 

$$ ~9@+<—$________- 

AMERICAN ADULTERATED FABRICS AND TESTS 

American looms and dye pits turn out to-day about 
every variety of fabric for modern need and luxury, 
and with the rapidly expanding textile industries in 
cotton, wool, silk, linen, and worsted goods, the time 
seems approaching when we will be nearly able to 
supply the world with these products. It was not so 
many years ago that American looms were compara- 
tively few and unimportant, especially for the more 
expensive grades of goods, and most of the expensive 
weaves were imported. Eut through the introduction 
of improved machinery and the invention of new 
methods of weaving and dyeing, we have become 
within a few decades one of the leading textile man- 
ufacturing countries of the world. 

Positive genius of a high order has been expended 
in inventing methods of weaving shoddy and adul- 
terated goods in this country. This has not been with 
the idea of deceiving or defrauding any one, but 
simply to meet a legitimate demand. But there should 
be understood more generally a clear knowledge of tne 
difference between the genuine and adulterated textile 
goods. If this were thoroughly comprehended, there 
would be less attempt to deceive, and the purchaser 
would know what he was paying for. The machinery 
invented to manufacture these so-called shoddy goods 
usually adulterate them in the warp yarn and not in 
the weft. The two-ply yarns are formed by twisting a 
wool and cotton or silk and cotton yarn together, and 
if the warp is examined and the yarns untwisted the 
cotton can be detected. Cotton being the cheapest 
fiber we have, it is used most extensively in all the 
adulterated goods. Cotton is cheaper, and also less 
durable. If the yarns of the warp are removed, and 
they are tested by fire, it is easy to determine if there 
is much cotton in the material. In some goods part 
cotton is better than the pure wool or silk; but in 
fabrics where it should not be its presence can be de- 
tected by burning two or three of the warp yarns. 
The cotton yarns will flash up quickly and burn 
rapidly without much odor, but the wool yarns will 
emit a burnt-hair odor and burn slowly. So sure is 
this test that it is impossible for any intelligent per- 
son to be deceived. 

Some of the weaves are so ingeniously put together 
that it is difficult even for expert buyers and manu- 
facturers to detect the cotton absolutely without some 
kind of test. The goods are finished off so that they 
appear as good as the genuine. Expert buyers some- 
times test the goods with acids. A sample an inch 
square of the fabric is taken for the test. This is 
laid in a porcelain dish, and a 50 per cent solution of 
sulphuric acid is poured over it. The dish is held 
over a slow fire for a short time until the cloth be- 
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gins to undergo a slight change in color. Then, when 
the solution has cooled off, the cloth will show up 
the presence of cotton, and also the relative amount in 
it. The acid solution dissolves the cotton and works 
havoc with it. If the fabric is all cotton there will 
be very little left in the dish except a muddy sedi- 
ment, and if mostly cotton, with some wool in it, the 
cloth will fall all apart. If it presents a sieve-like ap- 
pearance cotton is woven in with the wool to a mod- 
erate extent. It is only when the fabric comer cut 
of the acid test whole that it can be pronounced all- 
wool. The effect of the acid on the wool is merely to 
turn it a dirty red color. 

Alpaca, worsted mohair, and shoddy are tested in 
the same way as wool; but silk will hardly yield so 
readily to this chemical test. The diffefence, how- 
ever, is chiefly in the kind of-acid. A 5 per cent 
solution of nitric acid should be employed for testing 
silk. Pull from the edge of the silk cloth a number 
of yarns, making sure that they are from the warp 
and not from the weft, and dip these ene by one in 
the solution. In this case if they are cotton yarns they 
will undergo no change, but if they are silk they will 
turn yellow. If there is any further doubt the weft 
yarns can be tested in the same way. Any other vege- 
table fiber besides cotton will show no change when 
dipped in the nitric acid solution, but silk always 
will. 

In the manufacture of silk goods such tests are 
quite necessary to-day, for many grades of cheap satins 
and heavy silks are made which would deceive any ex- 
cept the experts. Some of these have the cotton mixed 
in with the warp yarns, and by means of patent proc- 
esses of finishing its presence cannot be detected. 
Other grades have a cotton back and a pure-silk face. 
Usually this is so apparent that there is no attempt 
made to deceive. If such is the case a drop of the 
acid solution on the back and another on the face 
would reveal the story. A fiber known as artificial 
silk is sometimes used to adulterate pure silk goods, 
and the ordinary silk test described does not affect 
it. But this so-called artificial silk is a chemical pro- 
duction, and it is so inflammable that it is only neces- 
sary to apply a match to a piece of the goods to make 
it burn violently and reveal the deception. 

In linen goods cotton cannot be detected by any of 
the above tests, and in fact it is here that the great- 
est difficulty is experienced. Our towels, crashes and 
heavy damasks are often adulterated with cotton, 
and it is quite necessary to be able to tell the dif- 
ference between the pure linen goods and the adul- 
terated. Even pure linen will sometimes pass for pure 
eotton, so artful are the processes of manufacture. 
Yet in the case of a handkerchief, a simple process 
will suffice. Moisten the finger and press it against the 
handkerchief. If it is pure linen the fabric will ab- 
sorb the moisture quickly and make it wet on the 
opposite side. If it is all cotton the absorption of the 
moisture will be slow, and it will take a good deal 
to make the wet pass through to the opposite side. 

But when the linen fabric has only a portion of its 
yarns of cotton, it is necessary to resort to an acid 
test. A 5 per cent solution of caustic potash or caustic 
soda should be used for this purpose. In half a gill 
of water dissolve a piece about the size of a walnut. 
After this has stood a few moments dip the warp 
yarns of the linen and cotton fabric in it. They 
should be left in the ltquid for about fifteen minutes. 
The solution will make the cotton yarn contract and, if 
anything, increase its strength, but it softens and 
makes very pliable the linen yarns. Thus the material 
will readily pull apart if all linen, and it will be 
strong and firm if cotton. By immersing a piece of the 
fabric in the solution it should pull apart easily if 
made of part cotton and linen, but remain strong if 
all cotton 

Mercerized cotton is one of the new process goods 
that looks a good deal like silk and has a luster all 
of its own. When it passes as mercerized cotton it is 
well known, and no deception is intended, but it is 
often used in knit underwear goods, hosiery and 
gloves under other names, and thus may sometimes 
be passed off on the unsuspecting as pure or part silk 
goods. The silk test, however, will reveal the cot- 
ton in the material. More recently successful efforts 
have been made to dye mercerized cotton. Mercerized 
cotton is now dyed in nearly all the prevailing shades, 
but the work is a delicate one and requires careful 
manipulation. This makes the use of the prepared 
fabric more general than ever, and also opens the 
way for deceiving the purchaser who takes his goods 
on faith from dishonest dealers. 

- te — 
BARON NORDENSKJOLD DEAD. 

Baron Nordenskjéld, the Arctic explorer and discov- 
erer of the Northeast Passage, died at Stockholm on 
August 12. He was a Finn by birth, and received a 
scientific education. He accompanied an exploring 
party to Spitzbergen in 1858, after having been ap- 
pointed Professor in the Royal Museum of Stock- 
holm. He made other trips to Stockholm in 1861, 
1864 and 1868. He visited Greenland in 2870 and 1875. 
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In 1876 he made arrangements for his successful 
attempt to accomplish the Northeast Passage. In 
July, 1878, he started in the “Vega”. The vessel win- 
tered near Behring Strait, and was free of ice in 
July, 1879, reaching Japan on September 2 of that 
year. In 1883 he made a second voyage to Greenland, 
and succeeded in penetrating with the ship through 
the dangerous ice barrier along the east coast of 
that country south of the polar circle. 
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SCIENCE NOTES. 

The use of sun bonnets as a head covering for horses 
in summer is very much on the increase, both in this 
country and in England. Straw seems to be the 
favored material, but in England wire framework 
covered with light calico is also used. 


The Council of the University of Birmingham, Eng- 
land, has appointed W. J. Ashley, Professor of Econom- 
ics at Harvard University, to be the incumbent of the 
first organizing chair of the future Faculty of Com- 
merce. Such a, faculty appears for the first time in 
university history. 

The Agricultural Society of Italy has offered prizes 
of nearly $200 for a reliable method of ascertaining 
the quality of sulphur and of mixtures of sulphur 
with sulphate of copper. Sulphur is largely used in 
Italy for diseases of plants, and much of the product 
sold is inferior. The competition is international. 


Encke’s comet, which has just returned to visibility, 
was observed by Dr. William R. Brooks at the Smith 
Observatory, Geneva, N. Y., on the morning of August 
11. At that time it was in Gemini about ten degrees 
west of Castor. Its position at 3 o'clock was right 
ascension 6h. 35m. 30s.; declination north, 31 deg. 17m, 
The comet is moving in a southeasterly direction 
and approaching the sun. On August 11 it was juat 
visible in the 38-inch finder of the 10-inch equatorial, 
and as the comet is increasing in brightness it will be 
observable with quite moderate apertures. The comet 
is globular in form, and at present without a tail. 
Professor Brooks says that a short tail may be thrown 
out as the comet approaches perihelion. HEncke's comet 
has the shortest period of any known comet—three 
and one-third years. 


The Census Bureau has made public its figures giv- 
ing the population by sex, nativity, and color of a 
group of states, including Indiana, Iowa, Kansas, and 
Indian Territory, the results being as follows:  iIn- 
diana—Males, 1,285,404; females, 1,231,058; native, 
2,374,341; foreign, 142,121; white, 2,458,532; colored, 
57,960. Of the colored 207 are Chinese, 5 Japanese, 243 
Indians and the remainder negroes. Indian Territory 
—Males, 208,952; females, 183,108; native, 387,202; 
white, 302,680; colored, 89,380. Of those classified as 
colored 36,853 are negroes, 27 Chinese, 1,107 Indians 
taxed, and 51,393 Indians net taxed. lowa—Males, 
1,156,849; females, 1,075,004; native, 1,925,933; for- 
eign, 305,920; white, 2,218,667; colored, 13,186, includ- 
ing 12,693 negroes, 104 Chinese, 7 Japanese, and 382 
Indians. Kansas—Males, 768,716; females, 701,779; 
native, 1,343,810; foreign, 126,685; white, 1,416,319; 
colored, 54,176, including 52,003 negroes, 39 Chinese, 
4 Japanese and 2,130 Indians. The Census Office also 
issued a bulletin on the manufacturing industries of 
the four Territories of Arizona, New Mexico, Okla- 
homa, and Indian Territory, showing an aggregate 
product of $37,897,103. Arizona leads with a product 
of $21,315,169, of which amount $12,286,517 was the 
output of the copper smelters. The total product for 
New Mexico is $5,605,795; for Indian Territory, $3,892,- 
181, and for Oklahoma, $7,083,938.—Bradstreets, 


That driest of all the American States, Arizona, has 
just come inte possession of a seaport, observes the 
Cincinnati Times-Star. A steamship line has been 
chartered to ply on the Colorado River from the Gulf 
of California to Yuma. This little city, situated in the 
midst of an arid desert, and parched by the eternal 
sun of the Southwest, thus comes into direct communi- 
cation by sea with the outside world. At the present 
time only the smaller class of vessels can navigate the 
lower waters of the Colorado. It is hoped, however, 
that the work of dredging the stream will be soon 
undertaken, and that in time the larger seagoing ves- 
sels will be enabled to advance to the wharves of 
Yuma. The opening of Arizona and southwestern Cal- 
ifornia to direct communication with the sea cannot 
fail to be of immense advantage to this region. .The 
country is extremely fertile. Only a little irrigation 
is required to make Arizona one of the most pro- 
ductive states in the Union. Irrigation schemes have 
formerly been hampered, however, by the lack of suit- 
able facilities for the cheap transportation for the 
state’s products to the seaboard, With the opening 
of a waterway to the sea Arizona should show a mar- 
velous development. What has been done in Califor 
nia can be done again in Arizona. And when the 
change takes place the opening up of a waterway to 
Yuma will have played an all-important part in the 
development of Uncle Sam's great territory. 
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A DEVICE FOR STRAIGHTENING RUGS. 

Our illustration pictures a simple device invented 
by George T. Weeks, of Edon, Ohio, for straightening 
rugs and door-mats and preventing the corners from 
turning up 

The straightener consists merely of stretcher-rods 
pivoted in pairs, the ends entering pockets secured to 


the rug or mat The rods are stitched to the rug to 
hold them in place. By means of the light, extensible 
frame formed by each pair of stretcher-rods, the rug 
is kept flat and held in its place. 


Since the stretcher- 





rods are applied to the bottom of the rug, the straight- 
ening means are not visible. 
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FREIGHT LOCOMOTIVE FOR HEAVY GRADES. 
The accompanying illustration represenis a success 
ful attempt to provide a locomotive of great tractive 
ywer for use on grades of exceptional severity. It 
ia owned by the Canadian Pacific Railroad, and is 
used on a stretch of road between the mining camps 
of Rossiand, British Columbia, and the smelter at 
Trail From Rossland to Trail the distance, on a 
direct line, t# about 7 
by the railroad, owing to the excessive curvature 


miles, whereas the distance 


used in securing as easy a grade as practicable, is 
more than 12 miles The grades are in favor of 
the freight, which consists of heavy train-loads of 
ore; but on the return journey the excessive grade 
of 4% per cent renders the work of hauling up to 
the mines the empty, but very heavy, ore cars a task 
of considerable difficulty. 

It was with a view to increasing the load of empties 
that could be hauled at one trip that the Canadian 
Pacific purchased the engine which is herewith illus 
trated. It is known as the Shay locomotive, and 
is so called after its inventor. It was built at Lima, 
O., and has been in operation on the Canadian Pacific 
road since last fall The locomotive is carried on 
two 4-wheeled trucks, one beneath the front end of the 
boiler, and the other beneath the coal-pocket, which 
is located immediately to the rear of the cab. The 
water-tender is carried on a single truck, and, as 
will be noticed, it is very short, serving merely for 
carrying water, 
for which it — 
has a capacity 
of 2,900 gal 
lons. The coal 
box has a ca 
pacity of 6 
tons. Although 
we have spoken 
of the water 
tender as being 
separate, it 
might perhaps 
be more cor 
rectly describ- 
ed as incorpo 
rated with the 
locomotive, in- 
asmuch as the 
weight of the 
tender is util 
ized for adhe- 
sion. In place 
of the custom- 
ary two cylin 
ders beneath 
the smoke-box, 
working direct 
upon the driv- 
ers, the engine 
consists of three high-pressure cylinders, 15 inches 
diameter by 17 inches stroke, which are carried upon 
the right-hand side of the boiler at the front end 
of the cab, and are arranged vertically above a longi- 
tudinal driving-shaft which extends the full length 
of the engine. This driving shaft, which is 6 inches 
in diameter, is arranged in sections, with two uni- 
vereal couplings between each of the three trucks, the 
arrangement being such as to give the trucks full 
flexibility for taking the curves. The flexibility, in- 
doed, is such that the locomotive can round with 
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THE STRAIGHTENER APPLIED TO THE BOTTOM OF A RUG. 
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ease much sharper curves than with the ordinary 
type, and it is claimed it is less liable to derailment. 
The wheels are all utilized as drivers. They are 40 
inches in diameter, the width of the tire, including 
the flange, being 8 inches. 

The crank-shaft is carried upon the frame of the 
engines, and the coupled-up lengths of the main shaft 
are carried in heavy journals, which are bolted to 
the frames of the trucks. Upon the driving shaft, 
opposite each wheel, is keyed a 20-tooth pinion, and 
on the outer face of each wheel is secured a heavy 
4i-toothed spur wheel. Particular care has 
been taken in the design of the main-shaft 
journals and in the cutting and fitting of the 
gears, with the result that when the engine 
is working at its full power, the teeth mesh 
smoothly, and, apparently, with a minimum 
of friction. 

The total weight of the locomotive, when 
in working order, is 112 tons—a weight which 
is only exceeded by a few of the latest locomo- 
tives built for the ore-carrying railroads of the 
East. Results of operation show that, as the 
result of her whole weight being available for 
adhesion, and of the advantage gained by being 
geared down in the ratio of 2 to 1, this locomo 
tive will haul about twice the load that can 
be hauled by the ordinary “consolidations” of 
the road. The speed, of course, is low on a 
grade of such a heavy character, the average rate with 
a full load, on a 4 per cent grade, being about 10 miles 
an hour. The engine is of such interest that we sub 
join a few further particulars. The gage is the 
standard of the road—4 feet 8% inches. The boiler 
is of the wagon-type pattern, and carries a working 
pressure of 180 pounds to the square inch. The tube 
heating surface is 1,407 square feet; the firebox has 
a heating surface of 147 square feet, and the grate 
area is 27.8 square feet, making a total of 1,554 square 
feet 

ne 
HMygroscopic Movements in Plants. 

Dr. U 

movements of plants under six heads, viz.: (1) Move 


. Giovannozzi classifies the various hygroscopi« 


ments for the protection of pollen (bracts of Cynar 
acew opening and closing of anthers); (2) for pro 
tection against (thallus of Hepatica, 
opening and closing of 
fruits; (4) for the dispersion or burying of seeds (tor- 
sion of the awns of Geraniacew and grasses); (5) for 
the dissemination of spores (annulus of ferns, fungi, 
lichens, alg@w):; (6) 


desiccation 
mosses, grasses, etc.): (3) 


movements of the branches of 
conifers. The most common mechanism which pro 
duces hygroscopic movements is the superposition of 
two tissues, one of which has a greater capacity for 
swelling than the other. 
thick-walled, and especially of sclerenchymatous cells, 
have in general a greater capacity for absorbing water 
than those composed of thin-walled cells. Torsion, as 
in the awns of Geraniacer and Stipa, the legumes of 
Papilionacea, etc., results from the presence of a very 


Compact tissues, composed of 





FREIGHT LOCOMOTIVE FOR HEAVY GRADES. 


hygroscopic tissue on the face which is internal in 
respect to the torsion. The protection of the pollen in 
the fruits of Cynaracee is effected by the movements 
of special organs, the bracts of the involucre. Hygro- 
scopic movements may take place in dead as well as in 
living tissues.—Nuoy. Giorn. Bot. Ital. 
a en 

The construction of a railway under the Solent is 
planned. The railway, including the tunnel, would be 
about 7% miles in length, and would in all probability 
be operated by electricity. 
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A SIMPLE LOCOMOTIVE ENGINE INDICATOR. 

By means of a new indicator which has been in 
vented by Eric Norden, of Wilmington, N. C., it is 
possible to take a succession of indicator-diagrams 
from steam engines without marking over the same 
card. The indicator is particularly serviceable for 
making locomotive engine charts without the neces- 
sity of the engineer’s leaving his cab. 

The card is in the form of a continuous strip of 
paper carried by a pendulum connected with the 
cross-head by a member, B, so as to swing and move 














THE NORDEN LOCOMOTIVE ENGINE INDICATOR. 


the card in one direction, while the pencil is moved 
transversely by the cylinder pressure. The pendulum 
consists of two rigidly connected plates which are 
joined at their 
from the center of oscillation of the pendulum. Be 


tween the plates two winding drums, D and C, are 


upper edges by an are-plate struck 


mounted, the card from one to the other 
over the arc-plate. The drum, D, is driven by a 


spring motor; the drum, @, is held at intervals against 


passin; 


rotation by a spring-pressed lever which is arranged 
to enter a notch in a disk on the shaft of the drum, C 
Thus the card is shifted after a diagram has been 
made and held stationary while the pencil is in 
operation. 

The pencil, 2, is carried on the end of an arm, con- 
nected with 
a piston - rod 
working in the 
reduced ex- 
tension of the 
cylinder. The 
pencil-arm is 
connected by a 
system of 
links with a 
bracket pivot- 
ally mounted 
on the reduced 
extension. A 
handle, F, is 
secured to the 
bracket and is 
operated by a 
cord to swing 
the pencil into 
position. By 
adjusting the 
handle the 
pencil’s posi- 
tion relatively 
to the card is 


operate the de- 

vice from the 

cab, the handle 
of the three-way cock, G, is provided with cords. The 
releasing lever of the winding drum is likewise pro- 
vided with a cord. 
which control the steam pressure, one the movement 
of the pencil to the card, while one releases the card 
to permit its onward movement. 

The instrument is an indicator and reducing-motion 
in one, and takes consecutive cards at short intervals. 
It is the opinion of the Department of Tests of the 
Baldwin Locomotive Works that the device is of con- 
siderable value. 


Thus there are four cords, two of 


regulated. To, 
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MODERN GRAIN ELEVATORS, 

Of late years there have been some very radical 
changes made in the method of construction of the 
huge elevators which figure so largely in the storage 
and handling of grain. Not only have they increased 
enormously in capacity, but the form and materials 
of construction have been conformed to modern engi 
neering methods 

We present illustrations of two of the latest ele- 
vators erected in Minneapolis, each of which repre- 
sents an entirely different method of construction. 
One of the largest items 
of expense in conne 
tion with the elevator 
business is insurance 
and the changes in con 
struction, which we 
have referred to, have 
been brought about as 
much, and perhap 
more, by the desire to 
lessen the insurance 
rates, as to provide ele 
vators of vastly in 
creased capacity. 

The larger of the two 
elevators shown is that 
of the Pioneer Steel El 
evator Company It 
was constructed by the 
Barnett & Record Com 
pany, and is located on 
the tracks of the Great 
Northern, the Sault, 
and the Northern Pa 
cific Railroads. The to 
tal capacity of the plant 
is 1,200,000 bushels. At 
the center is seen the 
working house, which 
covers 70x84 feet of 
ground This is a steel 
building, the floors of which are of composite steel 
and concrete construction Double tracks run through 
the building on the ground floor, all of which floor is 
devoted to unloading and cleaning the grain It has 


a capacity of 50 cars in and 50 cars out every day. 


The building contains 35 steel, hopper-bottom bins 
On the ground floor are four large special cleaners, 
with a capacity of 25,000 bushels per day, two large 
wheat cleaners and one oat clipper Above the bins, 
the frame of the building is of structural steel work, 
with a covering of corrugated iron The total height 
of the working house is 145 feet On either side is 


a line of five cylindrical steel tanks, each 55 feet in 
diameter by 80 feet in height, and capable of holding 
100,000 bushels Che covered way which will be noticed, 
extending either way 


from the working 
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four tanks are each 50 feet in diameter by 80 feet in 
height, the total capacity being 400,000 bushels. In a 
test made of this system at a time when the ther- 
mometer stood at 15 deg. above zero in the open, 
water and snow were applied to the interior of a 
section of the wall and allowed to freeze into a solid 
cake, while against the outer wall there was erected 
a furnace in which a fire was started and fore=d, 
until the pyrometer showed a temperature of 2.°00 
deg. It was not until the fire had been banked that the 
ice on the inside began to melt, and after the last of 
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FIREPROOF STEEL TANK ELEVATOR OF 1,200,000 BUSHELS CAPACITY. 


Tanks 55 feet in Diameter by 80 feet in Height. 


the fire had died away there was still some ice and 
snow remaining against the inner wall of the tank. 
In view of the results thus obtained, it is claimed 
that the contents of a tile tank are proof against 
injury by fire. 
- ee i 
All from Coal-Tar, 

As is well known, coal-tar, a by-product in the manu- 
facture of ordinary coal-gas is a wonderfully complex 
substance, says The Spatula. No less than sixty differ- 
ent substances have been discovered in it, and more are 
being discovered every year. 

One of the most interesting of these is benzine— 
a clear, mobile liquid discovered in gas oils by Michael 
Faraday in 1825. It is used in enormous quantities for 
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and the football. In 18z0 naphthalene was discovered 
in tar by Garden. This is a substance from which we 
derive some of our most beautiful colors, ranging from 
a buttercup yellow on the one hand to reds, pinks, 
greens, and scarlets. To entomologists this naphthalene 
is of interest, as it is now considered the best preserva- 
tive for cases of moths, butterflies, insects, and other 
natural history specimens. 

In 1832 anthracene was discovered by Dumas. It is 
now of immense importance, as it forms the base from 
which that beautiful and well known color Turkey 
red is now obtained, 
From time immemorial 
this valuable dye has 
been derived from the 
roots of the madder 
plant, the coloring prin- 
ciple of which is called 
alizarin. Sut in 1868 
two German chemists, 
Graebe and Libermann, 
discovered a method of 
making artificial ali- 
zarin from the coal-tar 
product anthracene—a 
discovery which has 
completely revolution. 
ized the dyeing and 
calico-printing indus- 
tries. The excitement 
in the dyeing and coal- 
tar industries was im- 
mense. Anthracene, 
which formerly was 
considered a useless by- 
product, sold at a few 
shillings a ton and util 
izet as a cart grease, 
immediately rose in 
price and shortly after 
this discovery com- 
manded something like 
$500 a ton. This artificial alizarin has now entirely 
superseded the natural product from the madder 
plant; and the cultivation of madder, which was 
once a great and flourishing industry, has now dwin- 
dled away, and in the course of a few years will prob- 
ably be altogether extinct. 

Phenol, or carbolic acid, discovered by Mitscherlich 
in 1834, being one of the most powerful antiseptics 
and disinfectants, purifies the atmosphere from nox!i- 





ous gases and destroys the infectious germs of disease. 
Its valuable antiseptic properties have been intro- 
duced into surgery with great success by the present 
Lord Lister, president of the Royal Society. From 
carbolic acid is obtained a valuable series of coloring 
matters, ranging from a beautiful yellow, I. e., 
picric acid, to reds, 
oranges, . browns and 





house above the roof of 
the tanks, contains a 
belt conveyor ind a 
similar conveyor ex 
tends beneath the floor 
of the tanks rhe 
power house contains a 
250-horse power engine, 
and the rope-drive is 
used through the whole 
ofthe plant. The 
power house, working 
house, tanks, and, in 
deed, the whole plant, 
is considered to be ab 
solutely fireproof 
Another form of firs 
proof construction has 
been used in the four 
tank elevator which has 
recently been put up by 
the Barnett & Record 
Company, for the Great 





Eastern Elevator Com 
pany It is constructed 
on what is known as 
the hollow-tile bin sys 
tem, the walls of the 
tanks being constructed 


entirely of hollow tiles 
tied at intervals with 
steel rods. The method 


of construction is as 


follows The tiles are 

sei on edge in a tile base, which is tied by steel rods 
which run around the circumference of the tank 
When a complete circle of the tiles has been placed, 
another tile base is put in position and the operation 
is repeated until the full height of the bin is reached 
On the inside of this wall is cemented a circle of 


white, vitrified tiling, placed with the openings or flues 
vertical, the result being that continuous air-shafts 
are formed through the wall from top to bottom, The 


: 





FIREPROOF TILE TANK ELEVATOR OF 400,000 BUSHELS CAPACITY, 


Tanks 50 feet in Diameter by 80 fect in Height. 


the production of aniline, and also of a powerful per 
fume known as artificial oil of bitter almonds, or 
essence of mirbane. No less than 150 tons of this 
perfume are used in scenting soaps and other toilet 
requisites. Benzine has the useful property of dis 
solving fats, resins and india rubber, and is therefore 
of much value in the cleansing of goods by the dry 
cleaning method, an’. also in the forming of india 
rubber solution, so well known to lovers of the cycle 


many other colors 

The wonderful sub- 
stance, aniline, is found 
only in small quantities 
in coal-tar, and its pro- 
duction on a sufficiently 
large scale for indus- 
trial purposes only be- 
came possible when 
Zinin, in 1842, showed 
it could be made from 
nitro-benzine, or the 
artificial oil of bitter 
almonds, already men- 
tioned. All the aniline 
for the production of 
the innumerable beau- 
tiful colors is obtained 
from this derivative of 
benzine In 1856 Dr. 
William H Perkin 
then a young man of 
18, was engaged experi- 
menting on aniline 
with a view of making 
an artificial quinine. 
Though his experi- 
ments in that direc- 
tion were a failure, 





they were the means of 
his making the great 
discovery of the first 
aniline color, namely, 
mauve, and from these 
experiments has arisen a world-wide industry. In 
1858, Prof. A. W. Hofmann discovered the magnifi 
cent color magenta, or aniline red, one of the most 
brilliant colors known to the dyer. Then came in 
quick succession greens, violets, blues and yellow color- 
ing matters, all the hues of the rainbow, and at the 
present day the number and varieties of colors are 
bewildering 

We are indebted to coal-tar not only for beautiful 
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colors, but also for some of our most valuable drugs. 
The valuable drug antipyrine, discovered in 1883 by 
Dr. Knorr, of Erlangen, is considered even better than 
an assuager of fevers, and is much cheaper 
Anothe i 
special power of 


quinine as 
in price thallium, discovered by Skraup, 
which has the mitigating yellow 


fever, or the “yellow Jack,” the dread of every colonist 


Phenacetine is still another, possessing valuable 


intipyretic properties. Sulphonal, discovered by Prof. 
Daeyer, is a hypnotk But perhaps the most remark 
able substance obtained from tar is saccharine, 220 
times sweeter than _cane-sugar, useful for sweetening 


fruit preserves, jams, jellies, etc., where ordinary cane 
sugar would mold and ferment in course of time. A 
most interesting and important property is that it does 
not nourish and fatten the body as cane-sugar does. 
Hence it is of value in certain troubles like diabetes, 
where it is often recommended by the physician for 
sweetening tea or coffee in place of cane-sugar 
Vanilin, now obtained from this tar, is a delicate 
flavoring essence resembling the true vanilla from the 
vanilla bean, and the cultivation of the plant in the 
Cordilleras and Mauritius has been greatly restricted 
from the introduction of this artificial vanilla By 
mixing essence of mirbane with a certain proportion 
of this coal-tar vanilla, Lord Roscoe has prepared a 
delightful perfume known as white heliotrope, and 
many of the pleasant perfumes which play an impor- 
tant part in the toilet of every pretty maiden and 
courtly dame are extracted, by the magic of chemistry, 
from that black and ill-smelling substance, tar. 
Se ee 
Giycin and Hydroquinone Developer. 





After considerable experiment we have found the 
combined glycin and hydroquinone developer to be 
not only very effective and durable, but also one of 
the cleanest yet tried, which makes it particularly 
suitable for amateurs whose dark rooms have to be 
bath rooms, for it will not stain marble, towels, or the 
hands, should any of the developer come in contact 
with them 

It is alse a very flexible developer, capable of being 
adjusted to most any kind of exposure, by simply 
adding, from time to time during development, a few 
drops at a time of the carbonate of potash solution 
strength of one ounce dissolved in ten ounces of water, 
or instead, a solution which has previously been used 
and kept for a few days 

In one mixing it is possible to develop two dozen 
plates in succession, one as clear as the other. The 
developer is absolutely free from producing chemical 
fog. even during prolonged development 


Two solutions are prepared as follow 


No, 1 
Giyelo (Hauff) 180 grains or 12 grammes 
Hydroquinone,.. - @& grains or 4 yrammes 
Carbonate of potash IM) grains or 12 grammes, 
Sulphite of soda ryatals Oo) graine or & grammes 
Water, hot or very warm o¢ 04 o8 or BOO ec, « 


In hot weather it is advisable to preserve it in small 
bottles, and place in lower part of icebox 
No. 2, 
Carbonate of potash sece sececace Bb GR 
Water (cold ‘ a Se 10 oz, 

For use, take one part of Solution No. 1 and two 
parts of No, 2 Bromide of potassium is not neces- 
sary, as the negatives will be clear without it. 

With a slight modification it is possible to produce 
with this developer very good negatives from plates 
which have been greatly overexposed by using the 


following solution 


Glyein,. 75 grains or 5 grammes, 


Sulphite of soda, crystals 50 grains or 30 grammes. 


Carborate of potash e WO grains or 26 grammes. 
Bromide of potash......... If graine or 1 gram, 
Water, warm,......... 4) ozs or @ c.c 


This solution can also be used repeatedly. For 
doubtful cases, as an overexposure, it will be a very 
sure way to use half and half. That is, mix of Solu- 
tions No. 1 and No. 2 only half the quantity needed, 
and add the other half from Solution No. 3 

For ordinary exposures with the developer showing 
a temperature of 70 deg. F., the image usually appears 
in about twenty seconds after the plate is covered 
with the developer, and development is generally com- 
If at this time the 
plate is not sufficiently dense when viewed by trans 


mitted light, it is only necessary to continue the devel- 


pleted in about four to five minutes. 


opment until the desired density is reached. 
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Klectro ive Force Developed Between Magne- 


tized and Unmagnetized tron, 

It has been found that if two iron electrodes are 
placed in acidulated water, one of these, upon being 
magnetized, becomes positive to the other, causing 
an electromotive force to be set up. The experiments 
of Dr. Hurmuzeseu have shown that up to a magnetiza- 
tion of 7,000 units the curve which unites the electro- 
motive force to the strength of the magnetic field de- 
veloped in the iron bas a form analogous to the curve 
of magnetization of iron, that is, the electromotive 
force, increasing at first with an increase of magnetiza- 
tion, afterward increases more slowly. M. René Pail- 
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lot has extended these researches to very intense mag- 
netic fields, and finds that the electromotive force 
seems to arrive at a limit beyond which it cannot be 
increased by further magnetizing the iron. In order 
to reach this limit a very intense magnetic field was 
needed, and this was obtained by using the semi- 
circular electromagnet devised by Dubois, by which in 
the intrapolar space a magnetic field as high as 30,000 
units is obtained. The experiment was carried out with 
electrodes in the form of iron wire carefully annealed; 
these were placed in the vertical branches of a tube 
bent up at each end, and filled with a dilute solution 
of acetic or oxalic acid. One of the branches of the 
tube, containing an electrode, is placed in the magnetic 
field between the poles, and as the lower straight por- 
tion is 12 inches long, the second branch with its elec- 
trode is entirely outside the field. The electromotive 
force, which was very small, was read by a Lippmann 
electro-capillary voltmeter, sensitive to the 10,000th 
part of a volt. The magnetic field was measured by the 
ballistic galvanometer. A number of observations 
were made, which agreed very closely, and the results 
are expressed in the following table: 
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It will thus be seen that the electromotive force de- 
veloped between magnetized and unmagnetized ‘iron 
cannot be made to pass a certain limit. This limit, 
which is 0.0330 volt, is reached when the iron is mag 
netized to 25,000 units, and is not increased at a fleld- 
strength of 30,000 units, which is about as high as can 
well be obtained The value of this limit depends 
somewhat upon the sample of tron and the strength of 
the acid, but does not vary greatly from the above. 

—_ 2 +02 
STEAM HEAT WITH CONDENSING ENGINES. 
BY ALTON D. ADAMS, 

Industrial works have usually to choose between 
condensing engines and exhaust steam heat. If con 
densers are used, most of the heat of steam is rejected 
in their water, and the heating system must be sup 
plied from the boilers Should it be decided to use 
the exhaust steam in the radiating surface, at a little 
more than atmospheric pressure, the power and ef 
ficiency of the engine both suffer not only by the ab 
sence of a partial vacuum, but also from the positive 
back pressure \ compromise is sometimes adopted, 
by using condensers in the summer and the exhaust 
steam for heating purposes in the winter. This ex 
pedient makes a very material difference between the 
power of engines in warm and cold weather, also in 
the amount of coal consumed. The steam consumption 
per indicated horse power increases by 25 to 30 per 
cent during the cold season Besides this loss of 
efficiency, the maximum power of an engine, working 
at one-quarter cut-off, would be reduced about 27 per 
cent by changing the exhaust connections from con- 
denser to heating system, provided that five pounds 
back pressure is carried in the exhaust steam-pipes. 
Fortunately it is no longer necessary either to waste 
the heat of exhaust steam, when wanted for heating 
purposes, or to reduce by one-quarter the efficiency 
and outputs of engines during one half of each year. 
A vacuum of 26 inches may receive the engine exhaust 
for twelve months of the year, ‘and the heat of this 
steam be applied for general warming to any extent 
desired. This desirable result is accomplished through 
the vacuum system of steam heating. The heating 
surface of this system, when operating with exhaust 
steam, does the work of a condenser; that is, it 
changes the steam to water and thus produces a partial 
vacuum. The latent heat of the steam, instead of 
heating condensing water, warms the air of spaces in 
which radiators are placed. The latent heat of steam 
in a partial vacuum is even greater per pound than 
at atmospheric pressure, and the heating power of 
the engine exhaust remains nearly constant, what 
ever the pressure, if rightly applied. To ensure the 
constant flow and condensation of steam throughout 
the heating system, air and water must be removed 
from the radiating surface as fast as they accumulate. 
This is effected by arrangements of suction pipes and 
valves that ensure the removal of air while they 
prevent its entry, and by suitable return pipes for the 
water. 

As a result, the heating system when in use is con- 
stantly filled with steam of the pressure at which 
the vacuum is operated. -The radiating surface for 
general warming will obviously have its greatest con- 
densing action in the coldest weather. If this surface 
for general warming is the only one that may be used 
to maintain the vacuum, this vacuum must Vary with 
the outside temperature. To avoid such variation of 
the vacuum against which the eng nes work, and to pro- 
vide for condensation during hot weather, a condenser 
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of one of the usual types should be provided, to oper- 
ate in connection with the general heating system. 
If the exhaust is only sufficient for warming purposes 
in the coldest weather, the vacuum will be main- 
tained by the condensation in the heating system. In 
warmer weather a part of the exhaust must be con- 
densed by the use of water in the condenser, and 
when no general warming is required the regular type 
of condenser may do all of che cooling. This use of 
a heating system as a condenser for engines saves 
either the entire cost of fuel for general warming 
during the winter, or adds a material per cent to en- 
gine capacity and efficiency. The temperature of 
steam is only about 140 deg. F. in a vacuum of 24 
inches. In other words, each pound of steam on con 
densation in a high vacuum gives up more heat units 
than at open air pressure, but the temperature at 
which this energy is liberated is greatly reduced. The 
vacuum heating system will warm as much space with 
a given weight of exhaust steam, as though operated 
at or slightly above atmospheric pressure, but a much 
larger amount of radiating surface must be employed 
for the purpose. Radiating surface is effective for 
warming purposes in proportion to its elevation in 
temperature above that of the surrounding air. The 
actual amount of heat given off per hour by a square 
foot of radiator surface per degree of temperature dif- 
ference, varies with its construction, the movement of 
the air and other factors, but two heat units may be 
taken as an average figure. On this basis one square 
foot of radiation, supplied with steam at five pounds 
above atmospheric pressure, and with a temperature 
of 227 deg., delivers 314 heat units per hour to 
air at 70 deg. temperature. In contrast with this re- 
sult, one square foot of radiator surface, heated by 
steam in a vacuum of 24 inches, has a temperature of 
140 deg. and supplies only 140 heat units per hour 
to the surrounding air at 70 deg. under like conditions. 
To produce the same general heating effect the vacuum 
system must, therefore, contain two and one-quarter 
times the radiating surface that would be necessary 
for steam at five pounds pressure. Assuming that one 
square foot of radiating surface is in use 1,500 hours 
per year, at five pounds pressure, with surrounding 
air at 70 deg. F., it gives off 471,000 heat units during 
that period If steam for this heat is taken directly 
from a boiler with an efficiency of 70 per cent, the 
coal consumed per square foot of heating surface must 
contain 672,888 heat units. At 13,500 heat units per 
pound, the coal per year for each square foot of radia 
tion amounts to fifty pounds. With coal at $3 per ton, 
fifty pounds cost 7.5 cents In order to use the 
vacuum system of heating with steam from condensing 
engines as above, one and one-quarter square feet of 
radiating surface must be added to each square foot 
necessary with steam at five pounds above air pressure, 
to give off an equal amount of heat. No increase is 
required for the vacuum system in the size of pipes 
to the heating surface, since the necessary weight of 
steam is not larger than at five pounds pressure. The 
cost of 1.25 square feet of rough heating surface, con- 
1.25-inch pipe, as is common in 
Coal alone, during 


structed with 1 or 
industrial works, is 15 to 20 cents. 
a single season was found to cost yearly 7.5 cents per 
square foot of heating surface in a system at five 
pounds pressure. When to this fuel outlay there is 
added the interest on investment for boilers to supply 
the heating system independent of the exhaust steam, 
the total will probably equal the cost of extra heating 
surface for the vacuum system in a single year. If 
the cost of decreased capacity and efficiency at the 
steam engine is figured for the case where condensing 
operation is abandoned, in order to supply exhaust to 
a heating system, this cost will be found to represent 
a very large annual interest on an outlay for the ad- 
ditional heating surface necessary in a vacuum sys- 
tem. 

In summer as well as in winter the heat of ex- 
haust steam from condensing engines may be put to 
useful work. Among the most commonly desired ef- 
fects in summer are cooling and ice making. These 
processes are readily carried on by the heat of vacuum 
exhaust, on the absorption system of refrigeration. 
On this system, heat instead of mechanical power sup- 
plies most of the energy necessary to keep up the set 
of operations by which ammonia conveys heat from the 
substances cooled. This heat can be extracted from 
tubes in which the engine exhaust condenses, by the 
ammonia solution. 

Where condensers are operated only during the 
summer, the exhaust is used for steam heating at a 
little above atmospheric pressure in the winter. 


> a> _ 
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The law enacted at the last session of the Con- 
necticut Legislature regarding the speed of automo- 
biles went into effect August 1. The law limits the 
speed of all power vehicles to 12 miles an hour in 
cities and 15 miles on the country roads. If the 
driver of a horse holds up his hand to an approaching 
automobile the operator must stop immediately. A 
penalty of not over $200 is attached to the statute. 
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Automebile News, 

It is said that the Mors racers of 28 nominal horse 
power, of which several, including Fournier’s, were in 
the Paris-Berlin race, are required to do a kilometer 
are passed by the makers. 
The 
machines is believed to be 


in 32 seconds before they 
This is just a shade under 70 miles an hour. 
nominal power of these 
much less than the maximum of which they are cap- 
able. Their weight is put at 2,860 pounds, as against 
2,640 pounds for the Panhards of the same nominal 
power, says The Automobile 

The 7 Renault 
formed so remarkably in the same race are said to 
They are fitted with De Dion 
motors, giving a maximum of 8-horse power. 


horse power voiturettes which per- 


weigh but 870 pounds. 
Consul Chester reports from Budapest, June 29, 1901: 


The first 
opened on the 17th instant 


Automobile Exposition in Hungary was 
About seventy machines 
The only American make was that 


which was 


were on exhibition. 
of the 
represented 


Locomobile Company of America, 
has only 

The 
motor 


by two steam automobiles, It 
one agent in Vienna for the whole monarchy 
German firm of Benz & 


machine, as did the French firms of Peugeot and Dar 


Company put on a 


rocq, all of which have appointed agents in Budapest. 
Daimler & Company and 
motor and 


Austria was represented by 
the Braun 
an electrical machine, respectively. 
electrical 


with a 
Hungary's home 


Automobile Company, 


manufacture consisted of an autotricycle 
made by Geza SzAm, electrical engineer in that city 
The Velodrom Company, of agents for the 


(French) 


Budapest 


Peugeot machine made the best showing, 


with pleasure automobiles, government post-collection 


tricycles, and delivery wagons American manu 


facturers should at once represent themselves here 

The coasting race from Spa to Malchamps, organized 
by the Belgian Automobile Club, was run on the 2\st 
This route 


of July and proved an interesting event 


has 3.4 miles of a very steep grade, such as is char 
acteristic of the Ardennes region Osmont, on a De 


Dion motocycle, was the winner, and climbed the 


grade at a speed of over 36 miles an hour, in 5 min 
, thus beating considerably the previous rec 


212-5 sec 


ord made by Baron de Crawhez of 7 min. 21 sec. In 
the voiturette class (up to 880 pounds) Orban-Viot was 
the winner, in 12 min. 573-5 sec., on a De Dion ma 
A much better performance was made by Baron 


power Panhard ma 


chine 
Joseph de Crawhez on a 28 horse 
chine, in the heavy vehicle class, or 7 min, 374-5 sec 
In the 


chine of 9 horse power 


light vehicle clas Roland, on a Gobron ma 


made 7 min. 461-5 sec rhe 
weather was fine, and the race was watched by a large 


crowd The coasting races organized in France and 


in Austria will no doubt prove equally interesting 
The former of these has been fixed for the lith of 
August, and takes place over the celebrated Raffrey 


grade Vizille, which is four miles long and 


slopes from 7 to 13 per cent, with an average of 9.3 


near 
per cent. It has been organized by the Dauphinois 
Club, and affords an excellent test for the machines, 
On the 15th of September will be held the Schottwien- 
race, arranged by the Austrian 


Semmering coasting 


Automobile Club It will inelude motocycles, voitu 


rettes, light and heavy machines, and a fifth class for 
electrics. 

In the travels which the Etat-Major of the German 
army have been making through all parts of the 
country, automobiles and motocycles are used almost 
rhe officers are thus enabled to cover a 
without fatigue, and 


The bicycle, 


exclusively. 
considerable stretch of country 
to visit all the important military posts. 
with petroleum motor, is also coming into favor among 
the officers. In the grand maneuvers, horses are now 
almost entirely replaced by automobiles and bicycles 
for the officers’ use. In France the coming maneuvers 
will be of exceptional importance, and it is said that 
a number of automobiles will be 
These have been carefully studied with a view 
army and will be given a 


specially designed 
used. 
to the various needs of the 
A notice has been recently issued that 


annual 28 days of ser- 


thorough trial. 
those who wish to make their 
vice during the fall maneuvers as automobilists with 
the machines belonging to them, are to make a demand 
to that effect at the recruiting offices. The daily allow- 
ance for these machines has been fixed this year at 
$2.40 per day for the voiturettes and $4 a day for the 
machines of 8 horse power and over, in addition to 
rates allowed to the soldiers. In 
study a 


the regular army 


Italy the Minister of War has decided to 


special type of military automobile which shall be 
adapted to all the services which such a machine 
should render in time of war When this machine 


has been designed, the Minister of War will have a 
certain number of them built, and will then establish a 
series of annual prizes to be awarded to those of the 
constructors who show the greatest aptitude for building 
machines for army use In this way the army will 
always know where to find the machines it may need 
at any given time, and will not be obliged to spend 
great sums every year in the construction of a type 


of machine which is constantly being improved. 
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Electrical Notes, 

A 160-foot mast has been set up at Siasconset, Mass., 
for the wireless telegraph station which will receive 
messages from the Nantucket lightship. The ground 
connections were made by placing eight heavy metallic 
plates, 24% by 8 feet, in the ground. 

The cardinal's hat has been conferred upon Agostino 
Riboldi, Bishop of Pavia, who is well known for his 
work in physics, and especially in electricity. Several 
other ecclesiastics interested in electric subjects have 
recently been raised to the episcopal throne. 

Nikola Tesla is about to establish his first wireless 
telegraph station at Wardenclyffe, nine miles from 
Port Jefferson, L. I. Two hundred acres of land have 
been purchased, and the necessary buildings will be 
put up at once. The main building will contain a 350- 
horse power electric plant. This will be the first of a 
chain of stations by means of which Mr. Tesla expects 
to communicate with all parts of the world. 

An interesting report has recently been issued of the 
work done during 1900 by one of the chief Berlin 
laboratories, which make a special feature of analyzing 
calcium carbide and the various accessories required 
in acetylene generation according the specifications of 
the German Acetylen Verein, says the English Elec- 
trical Review. Of the samples of large carbide tested, 
36 per cent evolved less than 285 liters of gas per kilo- 
meter (4.53 cubic feet per pound); 52 per cent evolved 
between 285 and 290 liters (4.53 to 4.62 feet); 8 per 
cent evolved between 290 and 300 liters (4.62 to 4.76 
feet); and only 4 per cent gave more than 300 liters. 
The samples of granulated carbide gave on an average 
210 liters (3.33 feet), the yield sometimes falling to 
150 or 180 liters (2.4 to 2.9 feet); and much of this 
stuff was “guaranteed 300 liters.” 

The electrophone is enjoying increasing popularity 
in London. The London Electrophone Company have 
recently reduced their rates and now it will be posatl- 
ble for one to enjoy unlimited supplies of music, 
speeches, and so forth, for less than four cents per 
day. The company intend to reduce their tariff from 
its present rate of $50 to $12 per annum, and there 
will be no extra charges for installing the system into 

The company 
devices in the 


maintenance, 
introduced several new 
apparatus which considerably improves it. One of 
the most important is a loud-sounding receiver, With 
this device it is only necessary to turn the switch, and 
everyone within the room in which the receiver is in- 
The instrument is already con- 
with the Grand Opera House, leading amuse- 
ment halls and churches in the metropolis. The 
company also proposes to introduce a traveling tele- 
phone, applicable to railway carriages. 


a private house, or for 


has recently 


stalled is able to hear 


nected 


The telegraph department of the British Post Office 
carrying out important experiments 
between London and Glasgow with a new device to 
cheapen the cost of transmitting telegrams. The ap- 
paratus is the invention of a French engineer named 
Mercadier, and by its application it is possible to 
forward twelve messages over one wire. The system 
that when the exigency 

messages may be dis- 
patched over the The apparatus is ex- 
tremely simple in its design. At the sending end of 
the trunk wire are twelve short wires connected with 
twelve sending keys. The currents are interrupted 
by twelve rapidly vibrating metal reeds, each of which 
oscillates at a certain speed. At the receiving end of 
the wire are attached another set of twelve short wires, 
in this instance connected to twelve telephone re- 
ceivers, each of which is fitted with a membrane capa- 
ble of vibrating only at a rate synchronous with one 
of the vibrators at the sending end of the wire. When 
the messages are dispatched the twelve messages en- 
ter the wire with a certain vibration. When they 
arrive at the receiving station they pass through a 
receiver which increases their strength, 
enters the telephone receiver 
Owing to the bad 


has been some 


may also be duplexed, so 


arises, twenty-four separate 


same wire. 


microphonic 
and then each current 
corresponding to its vibrations. 
weather which has been experienced in England, the 
experiments have not been entirely successful, but 
when certain improvements in the apparatus have 
been embodied, there appears every possibility of the 
postal authorities adopting the invention. For some 
time past there has been an agitation in England for 
the reduction in the cost of transmitting telegrams. 
At present it costs twelve cents to forward a tele- 
gram of twelve words to any distance, and the public 
desires it to be reduced to six cents per message of 
the same length. The telegraph authorities contend 
that the expense of maintaining the wires and the 
cost of erecting new wires to cope with the increased 
traffic preclude the possibility of such a reduction 
being carried out until the cost of transmitting tele- 
grams is reduced. The authorities hope that by 
means.of this device it willbe possible to increase 
capacity of the existent wires twelve- 
event the idea of six-cent telegrams 

The new system is fully described 


the carrying 
fold, in which 
will be realized. 
in the current SUPPLEMENT. 
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Engineering Notes, 

Comparison of the economy of the compound and 
triple-stage expansion types of engines in similar work 
and in vessels substantially the same, extending over 
one year in both cases, shows that the triple stage 
engine cost less for coal by 18 per cent, the cost of up- 
keep being no greater with one type than with the 
other, 

On a private railroad, used chiefly to carry coal to 
and bricks from a brickyard in Prussia, a locomotive 
using alcohol as fuel is used. It was built for a 
society for the promotion of the use of spirits, which, 
in that part of the world, are largely produced in dis- 
tilleries of large landholders, to utilize sirup pro- 
duced in making beet sugar, unmarketable potatoes, 
etc. 

Trade reports in various lines throughout the coun- 
try, as shown by the journals representing manufac- 
turing interests generally, say that there is no anxiety 
as to fall prices, nor any as regards the prevalence of 
strikes, outside of the loss of trade in districts im- 
mediately affected. No fears exist as to the crops and 
all lines are stocking up to be ready for trade when it 
arrives. 


Contrary to the general belief the engines of torpedo 
boats are not at all extravagant in the use of steam, 
but approach high economy, considering that they are 
driven regardless of cost, the sole view being to get 
the highest possible piston speed in the shortest time 
with forced draft of greatest intensity—an air pressure 
of six inches in the fire-room in the case of the 
“Bagley,” built by the Bath Iron Works. The coal 
burned per initial horse power was only 1.88 pounds 
per hour, with a consumption of 68 pounds per square 
foot of gas. 

This paragraph from The Engineer, London, has a 
certain interest at this time: “As comparisons between 
Onglish and American workmen are everlastingly crop- 
ping up, we quote from a local preas representative 
who interviewed Mr. Stewart, in charge of the British 
Westinghouse Company's works at Trafford Park. He 
said: ‘Well, I guess it’s like this: The British work- 
man (skilled man) works mighty hard and well; if 
you show you have some snap in you he will soon 
let you see that he possesses snap also. They soon 
fall into their work under our methods and we jog 
along well, getting the full quantity of work out of 
everybody.’ ” 

The “American Invasion” continues to invade for- 
eign countries, capturing large orders from the natives 
thereof, who profess to feel that they have hereditary 
rights in the trade of their own country which out- 
landers are bound to respect. The British Westing- 
house Company has just placed a large order for a 
shop outfit of shafts and pulleys with the American 
Iron and Steel Works of Pittsburg, this concern having 
taken the contract against bidders from English and 
German manufacturers. An old adage says that there 
is no friendship in trade; there seems to be a lack of 
patriotism also, so called, which forbids people from 
buying at home when they can buy abroad at more 


satisfactory prices. 


An icing station for refrigerator cars at Chicago 
is described in a recent issue of The American Engi- 
neer. The refrigerator cars are placed on a track 
beside a trestle which carries the ice cars, and the 
ice is run from the ice cars upon a long piatform 
which is the right height to skid the ice into the 
tanks in the refrigerators. The approach to the 
trestle is inclined and is about 590 feet long. The 
icing platform is 156 feet long and is level. The trestle 
is 300 feet long and about one-half is on the grade. 
About 350 cars are iced per month, 4,000 to 4,500 
pounds of ice being used for each car. With this 
arrangement the ice may be carried along the platform 
in a small truck, from which it is broken up and 
then dumped into the cars 


A foreign contemporary “Heavy censure has 
fallen upon English engineers because they have not 
constructed works for building locomotives. Why 
should orders go to the United States for railway en- 
gines? Why not keep the trade in this courtry? The 
answer to all thia is that locomotive building represents 
a form of investment that may or may not prove re- 
munerative; in one word, the lack of power 
to build locomotives for foreigners is not due to in- 
dolence, failure to understand the situation, or igno- 
rance of the facts, but simply to the conviction that 
money invested in locomotive works could not be made 
to pay adequate dividends. All the complaints 
urged against British methods work out in the main 
to a statement that, as a manufacturing people, we are 
not sufficiently speculative; we are content with 4 or 
5 per cent when we might have had 25 or 50 per cent.” 
This is a flat statement that locomotive building in 
England is not profitable; if it is correct we cannot un- 
derstand why such strenuous objection should be made 
to other people building them, and why English and 
colonial railway managers in all the ends of the earth 
are bitterly upbraided for sending orders to us. 


says 








120 


THE TELEPHERAGE SYSTEM OF TRANSPORTATION. 
Although the aerial cable or rope tramway system of 
transportation is old, and well recognized as one of the 
transferring freight, the recent 
shown in the accompanying illus 


standard methods of 
modification which is 


tration is distinctly novel and of considerable interest. 


The ordinary cableway is operated by a rope of 
fiber or metal, which is attached to the drum of 
the stationary engine which furnishes the hauling 


power The fundamental difference between the old 
system and the one here shown is that the motor forms 





Carrying a Barrel of Liquid. 


THE TELEPHERAGE SYSTEM OF TRANSPORTATION. 


part of the traveling carriage on which the load is sus- 
pended. 

As usually constructed, the weight-carrying cable is 
supported from projecting arms, which are fastened 
directly to stout wooden or iron poles, the height of 
the cable above the ground varying from 20 to 50 feet, 
or more, according to the nature of the buildings or 
other obstructions which This 
supporting cable forms a track for ‘the trolley as in 
eableway; but here the resemblance 
rope is suspended the feeder 


have to be cleared. 


the ordinary 
ceases. Above the cable 
wire, as in the ordinary street railway trolley system, 
the wire being attached to the posts which support 
the cable and tied in such a way that it is held directly 
above the cable at a distance of about 18 inches. The 
trolley wire is itself carried by a supporting wire, from 
which it is suspended by means of a short wire with 
fastenings. The traveler or trolley runs 
upon the main cable by means of a pair of flanged 
wheels, upon the axles of which ‘are one or more small 
take their current from the 
wire by means of a trolley bar of the kind 
shown in the illustrations. 
From tbe frame of the traveler 
depends e stout bar which car- 
ries at its differ- 
ential pulley hoist, to which the 
which is to be trans- 
is attached and hauled 
up clear of the ground The 
electric controller from the trol- 
a couple of 
from the 


insulated 


electric motors which 


feeder 


lower end a 


freight 
ported 


ley is operated by 
wires, which extend 
trolley and are made fast to the 
chain of the differential pulley 
hoist. In operation, the freight 
is hung from the pulley, hoisted 
to the desired height and start 
ed on its trip by a pull on the 
The trolley 
controlled either by 
of whom are 


controller wire 
may be 
motormen, two 
employed, one at each 
end of the system, or, if the 
line is of sufficient length to 
warrant it, a motorman may be 
located at intermediate stations 
The control from these stations 
is worked by means of control- 
ler wires which extend up the 
trolley posts to the feeder wire, 
and the load may be started 
or clopped from either of these - : 


usually 
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stations, or it may be stopped at any desired position 
along the line by means of the controller wires al- 
ready referred to, which are carried by the trolley 
itself. 

The trolley can be operated at various rates of 
speed, and it is so arranged that, in descending grades 
and rounding curves, it automatically controls its 
own speed. When the weight reaches its destination 
the freight is lowered to the surface by hand. 


> 
>> 





Mangoes in India, 

India is the home of the mango. They seem to 
grow everywhere in its tropical zone. They are found 
wild in the jungles and are highly cultivated in gar- 
dens and mango groves. The mango of Bombay is 
especially famous, and is one of the most highly prized 
of Indian fruits. 

The genus belongs to the cashew family, of which 
we have in the United States a native representative 
in the “sumac.” I believe there are some fourteen 
species known; some have been completely naturalized 
in the West Indies and other tropical countries. The 
most important is the Magnifera Indica or 
“mango,” the Indian native name, of which there are 


species 


numerous varieties 

The tree is large and spreading, with 
lanceolate leaves and large terminal panicles of flow- 
ers. The fruit, like the apple of the temperate zone, 
varies greatly in size, shape, color, and flavor, being 
sometimes three or inches long. The largest 
varieties weigh 2 pounds, but they are usually not 
larger than a goose egg. The mango is at first green, 
then becomes partly red or orange color. Beneath 
the tough skin there is in the better varieties a rich, 
fleshy, delicious pulp, in the center of which is a 
large flat stone, to which the inner portion of the pulp 
is attached by coarse fibers, something after the man- 
ner of our clingstone peach. The poorer varieties are 
smaller in size, tough, and stringy, and are not edible, 
on account of their strong flavor of turpentine. One 
writer compares them to “a mixture of tow and tur 
pentine.” 

The mango season commences in this part of India 
in May and June, just before the monsoon. The “Al- 
foos” (or Alphonso) is claimed to be the best variety 
of the mango. The finest sell in the Bombay markets 
at the beginning of the season at 4 rupees ($1.30) per 
dozen, and later drop in price one-half. The other 
varieties cost according to quality, some as low as 3 
annas (6 cents) per dozen; in fact, “jungle mangoes” 
may be had for even less, but this wild kind is only 
eaten by the natives. 

Inarching is the favorite system of improving the 


leathery, 


more 


mango by grafting in Bombay. 

The wood of the tree, together with sandalwood, is 
used by the Hindoos for burning. The bark possesses 
astringent properties, and when cut exudes a resinous 
and astringent gum. The natives make use of the 
leaves and leaf stalks in hardening the gum, and the 
undeveloped fruit (ground into a paste) is claimed 
to possess vermifugal properties. The seeds when 
boiled are eaten in times of scarcity of other food. 

The fruit is sent from the West Indies in the form 
of a sweetmeat, but in that state the sweetness has 
displaced the flavor. The green fruit, pickled and 
highly spiced, has for some years been exported from 
India to England. Fresh mangoes, for the first time, 
have been exported in large numbers from Bombay to 
London during the present season. It is claimed that 
they not only reach their destination in fairly good 
condition, but are fetching fancy prices, being superior 
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to the mangoes from the West Indies. The cast-off 
wooden boxes used by the Standard Oil Company in 
shipping case oil to India are utilized in this enter- 
prise. This crude beginning promises to develop into 
a considerable trade. 

I am shipping this week, in a specially made case 
with plate-glass top, twelve mango grafts of nine 
different varieties to an enterprising horticulturist at 
West Palm Beach, Indian River, Florida. This is the 
second shipment, the first being r ole at about this 


time last year, but, on account of ithe delays attending 
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Carrying a Workman, 


THE TELEPHERAGE SYSTEM OF TRANSPORTATION. 


transshipments at London and New York, the grafts 
were about ten weeks in reaching their destination and 
were all dead on arrival. It is hoped better success 
will follow this consignment. 

Almost all the fruits of the Old World are said to be 
improved by being transplanted in American soil. If 
the Bombay Alfoos mango can be thus improved, we 
shall have found a delicious fruit—Wm. Thos. Fee, 
Consul at Bombay. 

—»>~+ + 
A FIRE DEPARTMENT DIiLL SCHOOL. 
BY WALDON FAWCETT. 

Even with the present keen rivalry among the fire 
departments of the leading American cities in the 
maintenance of drill classes designed to afford in- 
struction in every branch of fire fighting and the sav- 
ing of human life at fires, the Boston Fire Department 
Drill School ranks as an exceptionally interesting in- 
stitution, and one wherein the training is as thorough 
as it well may be. 

Every pupil in the school during his attendance 
goes through all the maneuvers necessary to the hand- 

, ling of the various pieces of 
machinery, ladders, etc., now 
used by modern departments for 
subduing all manner of fires 
under all conditions. 
This training does not, of 
course, include instruction in 
the management of steam fire 
engines, a class of duties for 
which a_ special branch of 
schooling has been provided. 


possible 








WATER TOWER USED LN PRACTICE BY FIREMEN, 


Every member of the 
Boston department must attend 
this school for a period of thirty 
days, at the expiration of which 
time he is, if he proves sat- 
isfactory, placed “on probation” 
for six months. During this 
half year interval the recruit 
is in reality a regular member 
in all his duties and virtually 
is merely waiting for time to 
advance to the higher positions. 
About 5 per cent of the men 
who enter the drill school never 
get into the department. They 
come to a realization, of their 
own accord usually, that they 
are not suited to the work, and 
thus it is only on rare occasions 
that the instructor is obliged 


new 
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his work is below the 
standard. unqualified person kept 
off the rolls benefits the general efficiency of the de- 
partment just as unmistakably as does added detail 
in the training of the eligib’e recruits. 

The course of instruction at Boston includes prac- 
tical work with all kinds of play pipes, cellar pipes, 
nozzles, extinguishers, two, three, and 
four-way connections and the innumerable small ac- 
employed in the most up-to-date practice. 
The students are compelled to put all these in turn 
when the 
has expired, the novice is such no 
longer, but a thoroughly having 
detail fresh in his mind and awaiting only 
actual experience at fires to complete his knowledge 


to inform any candidate that 
Admittedly every 


hose-hoists, 
cessories 


into actual service; and, in consequence, 


prescribed period 
competent member, 


every 


As in all the most progressive schools in this coun- 
try extended attention is given to the subject of life 
saving at fires and instruction in the uses of all the 
devices employed where human life is imperiled. One 
of the first pieces which the novice has to handle is the 
ladder, and he is that 
managing this single hardwood 


Pompier taught there is 
more of a knack in 
stick than would be 
ries most of the weight and has to be balanced care- 
fully at all times or it will topple over and get beyond 
the control of the fireman and fall to the ground. 
Instruction is also given in one of the most valuable 
Pompier can be put, namely, its 
employment extensien ladder. 
When the ladder proves too short by one, two or three 


imagined, since the top end car- 


uses to which the 


supplementary to an 


stories it is often possible for a couple of men to run 
up and piece it out, with a scaling ladder, thus obviat 
That 
which is the supreme test of a 


ing a delay which might prove very disastrous. 
portion of the work 
man’s nerve, the surmounting of the coping, when the 
man is in reality climbing up the under side of the 
ladder with the Pompier swinging clear of the wall, 
until the have been very 
have proven conclusively an 


is not attempted recruits 
thoroughly coached and 
clear-headedness under trying cir- 
“chain-building” with 


branch of the work 


ability to preserve 
cumstances. Of course the 
sealing ladders is an important 
and the men are kept at it until each crew can main- 
tain an almost upward movement and 
reach a roof quicker than any extension ladder. 

The ladders are explained 
and every with the working 
parts regular companies 
of the department is sent to the drill yard and the new 
men practical The life gun is 
another feature of the equipment, the use of which 
is taught to the men, a very wise precautionary meas- 
ure, since every ladder truck in the city of Boston 
now carries one of these handy life savers, and a man 
may be called upon to use the weapon at any time. 

Among the larger pieces in the 


continuous 


various styles of aerial 


man is made familiar 


For this purpose one of the 


receive instructions, 


use of which the school is drilled 
is the Haile water-tower. This 
is a most valuable piece of ap 
paratus for use in 


against lofty buildings. It con 


operations 


sists of a telescoping stand-pipe, 
capable of raising to a height 
of 65 feet and carrying a large 
line (4-inch) of hose up through 
the center, in such a manner that 
stream of 


may be di 


a horizontal great 


force and capacity 
rected through the windows and, 
entering straight as it does, pen 
etrate to the farthest corners of 
the building. The tower is raised 


by means of chemical pressure 
generated in a special tank for 
the purpose and acting through 
two long cylinders on the frame 
The extension, or tip, is wound 
up much the same as on the 
large ladders 

The value of the jumping net 
as a life-ssaver is most highly 
estimated in the Boston depart 
ment, and every man in the 
training school is instructed not 
only to properly hold it, but as 
to the most approved manner of 
into it from various 
feet. 


After a few trials it is an easy 


jumping 
heights ranging up to 30 
matter to land in a sitting pos 
ture, the proper way, and it has 
been proven at the Boston school 
that a man can jump into the 
net from a height of 50 feet and 
suffer no inconvenience How 
ever, 30 feet is the limit required 
by the instructor. 
date ——— a 
Conditions in the Philippine 
Islands, 


Conditions in the Philippine 


Scientific American. 


Islands as seen through British eyes are pictured in 
a report of the British Consul at Manila, which has 
just reached the Treasury Bureau of Statistics. It says: 

“The gigantic nature of the task before the United 
States authorities in these islands is probably not 
understood in the United Kingdom. The group has an 
area of 114,000 square miles (about four-fifths of that 





FOUR-WAY CONNECTION ATTACHED TO NOZZLE. 


of the United Kingdom). The islands are very scat- 
tered, the extreme north and south being about 2,000 
miles apart. They are about 600 in number, though 
only 11 are of any size or importance. 

“The population is variously estimated 
8,000,000 to 10,000,000. 

“To reduce this huge tract of land and water to sub- 
jection the Americans have at the time of writing some 
60,000 troops and a small naval force. The smallness 
of the latter and the lack of light draught vessels 
make it very hard to watch the coasts of the islands, 


at from 
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and the natives on being driven from one are able 
to escape to another and recommence operations. The 
natives are in great measure badly armed and un- 
skilled in the use of firearms, but are sufficiently well 
led to avoid general engagements, and confine them- 
selves to attacks on the lines of communication. At 
the same time they have a system of secret agents 
all over the archipelago who manage in various ways: 
to collect funds for their war chest, Manila itself, as 
recent arrests have shown, being their best hunting 
ground. 

The configuration of the islands is very much in 
favor of the guerilla warfare carried on by the natives 
Steep, volcanic ranges, large swamps and forests, 
along with a deficiency of roads, all tend to make 
the movement of troops and supplies difficult. The 
climate, too, especially in the rainy season, is trying. 
In spite of the above difficulties the United States 
troops have made great progress. Posts have been 
established all over the islands, from which the troops 
make constant expeditions against any considerable 
force of natives coming together in their neighpor- 
hood, with the result of a very large and constantly 
increasing total of killed and wounded on’ the native 
side at small cost to the American forces. Owing, how 
ever, to the fact that the peaceful cultivator of one 
day can by digging up his weapons become the trucu 
lent bandit of the next, traveling is not encouraged. 
The deportation of leading rebels to Guam, one of the 
Ladrone Islands, and especially of the Manila con- 
tingent, who although not actually in arms were 
directing and financing operations, has had a very 
salutary effect, especially as deportation was coupled 
witk confiscation of property. 

“A ‘Federal’ party has been formed to propagate pro- 
American opinions among the natives, in which the 
native judges and other officials are taking a leadin; 
part. Native provincial governments are in course 
of organization in the more pacified districts. Whether 
they will be a success or not is problematical. Ameri- 
can schools are being established all over the islands, 
the staffs of which are brought over from the United 
States. 

“Prices continue high, especially rent. Few new 
houses have been built, and the influx of American 
officials and their families still continues. The re- 
sult of this is that the most ordinary style of house 
becomes an object of keen competition, and rents have 
been in many cases quadrupled in the past three years. 
The average rent of a small house in the suburbs suit- 
able for four or five persons is now about £20 ($97) 
per month, 

“There are no openings for Europeans here except 
with capital, the number of destitute and unemployed 
Europeans and Americans being constantly on the in- 
crease. There is no difficulty in filling up posts of any 
sort from the American yolun- 
teers now being disbanded here 
in large numbers, many of them 
being men of superior educa- 
tion. 

“British interests in the Philip- 
pines are much larger than cur- 
rently supposed at home. There 
are about twenty British firms 
in Manila. Their importance 
will, perhaps, be best gaged by 
the fact that two out of the 
three banking establishments in 
the city are branches of well- 
known British corporations. 
They include the largest im- 
port and export firms, but en- 
gineering works, ship repairing, 
stevedoring and many other in- 
dustries are also represented. 
The larger firms have branches 
in most of the provincial ports 
as well as rice and sugar milis 
up country railway 
in the Philippines, that from 
Manila to Dagupan, the port of 
the rice-producing district of the 
island, is the property of a 
British company, and many un- 
dertakings with foreign names 
are carried on mainly by British 
capital and energy. Taking into 
account the numerous insurance, 
shipping and other firms for 
which local firms are agents, it 
will be evident that British in 
terests in the Philippines run 
into millions. 

“Trade in the year 1900 has 
been at a comparative standstill. 
In the early part of the year, 
owing to the genera! anticipation 
of a speedy pacification and sub- 
sequent boom in trade, large im- 
ports were made by the various 
firms in the islands. The coun- 


The only 


fet Nery 
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try still continues disturbed, rendering retail trade 
impossible, with the result that all importers have 
large stocks on hand Exports are suffering from the 
continuance of warlike operations Owing to the in 
security of life in many sugar-producing districts 
owners of properties have not in many instances been 


ale to visit their estates and, therefore, plant crops 


the consequence being that in this and the Visayas 


districts the arrivals of sugar are trifling compared 
with those of past years 
>-~ero —_ 
THE ELEVENTH CHALLENGER FOR THE AMERICA 
CUP." SHAMROCK II.” 
When the under-water form of “Shamrock II.” was 
drydock, two facts were at once 


that G. L 


laid bare in the Erle 
First Watson has designed 


that the much-talked 


made evident 


an entirely original boat; second 


of towing experiment in the Denny testing tank were 


evidently responsible for the most striking departures 


in her lines from what might be called the orthodox 
form of a 90-foot racing cutter It may further be 
stated, without much fear of contradiction, that with 


the exception of a certain fullness in the sections 


from about the wake of the mast forward for several 
feet into the overhang, she has the most refined form 
ever seen in a Cup challenger, not even excluding that 
beautiful creation of the Herreshoffs, “Columbia.” 


Her afterbody, from the point of greatest beam, which 


lies not very far aft of the shrouds, to her narrow and 


shallow stem, has been refined to a degree which 


makes one ask how it can ever be possible for the 


boat to carry her great spread of 14,500 square feet 
ciub 


Yet, 
moreover 


of canvas; particularly as the peak of her 


topsail will be 175 feet above the waterline 


carry it she does, and shows a stiffness, 


eater, if anything, than that of her prede 


mmrock | 
rhe accompanying end-on view 


that i8 eg 
cessor “Si 


of the yacht, which 


from a about 300 feet distant, and 


below the 


was taken point 


slightly level of her water-line, conveys 


a closely approximate idea of her midship section 


It will be seen that Watson has returned somewhat to 
the midsection which distinguished his two most suc 


cessful boats, “Queen Mab” and “Britannia.” There is 


not the slightest suggestion of the high bilges of 


the scow form 1s seen in “Independence,” nor is 


there the compartive hardening of the bilges, as 


seen in “Columbia and even more markedly in the 
Herreshoff 
deed. are the 


fender to find 


70-footers of last season So easy, in 
have to go back to “De 


into the 


bilges that we 


their like, and they round 


broad sweep of the freeboard curve at the fin with 


a true reverse curve, without so much as a suggestion 
of a straight line in the floor These features, taken 


with the rather full and round sections toward the 


finely-drawn-out run and and the 
length of the diagonals 


easy to drive at the higher 


bow, the quarters, 


easy curve and great point 


toward a form that will be 


speeds, and will show but little of that 
wavemaking tendency which was a 
marked fault in Valkyrie IIT.” and 


Shamrock I.” The model is distinctly 
original, and, as we have said, bears upon 
it the mark of the towing-tank We 
venture to say that the model of the boat 


first 


naval constructor who may 


will commend itself at the very 


glance to any 


chance to see the “Shamrock” in dry 
dock 

While the body of the boat would sug- 
gest great speed in fresh winds, particu 


think 
relatively 


larly in running and reaching, we 


that she will not prove to be 
so speedy in light airs It is surprising 
that the 


that is at 


to find lateral plane shows an 


least as large as 
Watson and Fife 


collaborated in the 


area of fin 
that of 
are reported to have 


‘Shamrock | 


production of this yacht, and so striking 


is the likeness in depth and length of 


fin, and in shape of bulb, that one could 


almost believe, were it not for the utter 
ibove, that one 


Shamrock 


dissimilarity of the body 


was looking once more at 
l in 


qualities of 


view of the splendid weatherly 


Columbia,” whose keel is 
shorter, one would have ex 
Watson to 


plane, and 80 saved 


several feet 
reduced his lat- 
some 80 to 90 


pected have 
eral 
square feet of wetted surface. Of course, 
a long kee! means a low center of gravity 
of the lead, with a proportionate increase 
and the good re- 
with 


club-topsail 


in sail-ecarrying power; 


sults are seen in the ease which 


“Shamrock II.” carries her 

In lighter winds area 
factor of 
of form, 
and in winds of 8 knots’ strength and 
less we look for “Shamrock II.” to show 
to less advantage The dimensions of 
the hull are: Length on deck, 137 feet; 


in a fresh breeze 


of wetted surface becomes a 


greater importance than ease 


7a . + . e 
Scientific American. 
beam, 24 feet; 
draught, 21 feet 3 
inches. 

The sail-plan of 
the new chal- 
lenger is relative 
ly narrow in pro- 
portion to its 
height. The steel 
pole mast of the 
“Shamrock” 
: measures 158 feet, 





8 inches over all, 
and buries 8 feet 
8 inches in the 
hull, thus making 
the height from 
i deck to truck 150 
feet. As the club 
topsail extends 20 


tne as 


feet above the 
truck the peak of 
that sail will be 
175 feet above the 
water line; and if 
the yacht 
ranged alongside 
the Brooklyn 
Bridge its club- 
topsail would ex- 


were 








tend 40 feet above 
the 
Compared 
its height the 
sail-plan will have 
a comparatively 





roadway! 
with 





narrow base, the 


boom being ex- 
actly 102 feet 9 
inches long, and 


the bowsprit 30 
feet outboard. 
Compared with 
“Shamrock I.” the 
new yacht has a 





End-on View of Shamrock I. Show- foot less beam, a 
ing Midship Section and Lofty Rig. few 
less wetted 
She is also lighter 


inches less 


draught, less displacement, surface, and 
over 10 per cent more sail area. 
in construction. In her earlier trials against the older 
boat she failed to show any marked superiority; but 
in her later trials she seems to have “found herself,” 
and has beaten the Fife cutter under any conditions 
of wind and sea. 
2>-+e-2 
A NEW LUMINOUS FOUNTAIN. 

A recent number of the Transactions of the French 

describes a very ingenious 
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A NEW LUMINOUS FOUNTAIN. 
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luminous fountain which owes its invention to Gustave 
Trouvé. Luminous fountains have been not the least 
attractive feature at exposition 
held since 1889. In a few 
cities and in certain places of amusement abroad such 
But it is 
people 


international 
public parks of American 


every 


fountains have been permanently installed. 
that the 


never seen a luminous fountain It 


safe to say great majority of have 


is for these less 
fortunate ones that M. Trouvé has devised a portable 
apparatus which can be set up in a house and made 
to spurt streams of light which seem like luminous 
water. 

installing a 


a difficulty which has hitherto 


In order to overcome the difficulty of 
system of water pipes 


prevented the general introduction of luminous foun- 


tains—Trouvé decided to dispense with water alto 


falling drops by 


means of grains of wheat, barley and rice and by means 


gether and to secure the effect of 


of small balls of colored celluloid. The rice and the 
celluloid proved most effective 

In its general construction the apparatus includes 
a sheet-metal cylinder, the raised bottom of which is 


provided with a number of incandescent’ electric 
lamps Through an opening in the center of this 
bottom a blow-pipe extends. Within the upper portion 


of the cylinder a receptacle is supported communicating 
with the 
verted 
chimney-like 
grains or celluloid 
When air is forced 


resembling in form an in 
which 


escape of the 


blow-pipe and 
constitutes a 
wheat 
in the receptacle. 
pipe the 
balls are blown up through the hollow stem to a con- 
height, only to fall back again into the 


mushroom, the stem of 
passage for the 
balls contained 
through the grains or 
siderable 
receptacle 
In order to impart to the contrivance the appear- 
ance of a fountain the cylinder is provided with ra- 
diating bamboo rods, upon which a green fabric, prop- 
This artificial basin can be 
cylinder and serves the 
through the 
so that they may roll back to 


hung 
angle to the 


erly draped, is 


adjusted at any 


purpose of receiving the balls blown 


central stem or nozzle 
the receptacle in order to be discharged again. 
Light is thrown down upon the fountain by incan- 


descent lamps mounted in a reflector secured to the 


ceiling. The polychrome effect produced by the beams 


reflected by the balls is exceedingly picturesque and 
decidedly illusory. 
>+e+> 
4 New BHangefinder, 

A new rangefinder, invented by Prof. G. Forbes, 
F.R.S., was on view at the Bisley rifle meeting, says 
Nature. The want of a rangefinder that is portable 
and workable, that has not more than 2 per cent inac- 


that 
telescope so large as to require a stand, is much felt 
in infantry work 
conditions, says The Times correspondent at the meet- 


curacy at 3,000 yards, and does not require a 


especially with maxims. All these 
ing, are met by the one in question. It consists of an 
aluminium base, 6 feet in length, which 
can be folded in the middle and strapped 
across the back, and a field-glass carried 
in the The base is a 
square tube, hinged at the middle. Each 
half has at each end a doubly-reflecting 
The rays of light 
strike the 
these four prisms, are reflected at right 
angles then 
reflected at the two middle prisms into 
the two telescopes of the binocular, which 
can be easily fixed to the center of the 


usual fashion. 


glass prism from a 


distant object outer pair of 


along each tube, and are 


base when in use in directions parallel 


to the original rays intercepted by the 


outer prisms. By the measurement of 
the angle between these rays the distance 
of the determined. 


This angle is measured by two vertical 


object looked at is 
wires, one in each telescope, seen by the 
One of is fixed, 
the other moved by a micrometer screw 


two eyes. these wires 
until the two wires appear as one at the 
Same time that the 
tinctly The 

tance, in the 


object is seen dis 


instrument gives the dis 
hands of an 
3,000 


ordinary 


observer, at yards to within 60 


yards, at 1,500. yards to 15 The 
6-foot base folds to 3 feet 3 inches, and 


weighs under 3 pounds. 


yards. 


eee — 
Yellow Glass for Fixed Signals. 
The use of yellow glass for the lamps 
of fixed signals is steadily increasing, 
says The Railroad Gazette. The latest 


installation is on the joint line of the 


Erie and the “Big Four,” between Marion 


Junction and Gallion; and this example 


will be of particular interest because the 
yellow lights will be used under more 
trying conditions than they have been 


Doubt has 
whether a 


subjected to anywhere else 


been expressed on all sides 


yellow which is dark enough to be quickly 
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distinguished from street and house lights would not 
under adverse conditions, such as a foggy atmosphere, 
be likely to be mistaken for red, and thus lead to con- 
fusion. It has been claimed that an engineman who 
should often find it difficult to decide whether or not 
a light was red would become careless and would put 
all reds and yellows in the same class; and thus would 
sometimes run past a stop signal, taking it for a home 
signal. 
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VULNERABILITY OF THE SUPERPOSED TURRET. 

In a supplementary report of the Naval Board on 
Construction, of which Rear-Admiral O'Neil is presi- 
dent, extended reference is made to the weakness of 
the superposed turret looked at from the point of 
view of defense. The report contains a diagram of the 
“record practice” target made by the British cruiser 
“Terrible” plotted on a projection of the end-on view 
of the superposed turrets. There can be no question, the 
report says, that the placing of the 8-inch turret on 
top of the 13-inch turret considerably increases the 
danger of disablement of the 13-inch turret and also 
of the 8-inch turret itself. This is very conclusively 
shown in the following extract from a report on the 
protection of gun positions, wherein a comparison is 
made between certain foreign and our own battle- 
ships of the “Kentucky” class, by a_ well-informed 
officer of the navy. In regard to the chances of total 
disablement from either an internal accident or a 
small shell entering the port opening, he says: 

“A baseball tossed into one of the ports would fall 
directly into the 13-inch handling room, opening into 
which are the 13-inch magazines, and below which are 
some of the 8-inch magazines. In action, at least four 
charges would be exposed, either in the ammunition 
hoists or ready to be put into them. There can 
therefore be no reasonable doubt that the explo- 
sion of a large or even medium caliber shell in 
the 13-inch turret would not only inevitably 
destroy the guns’ crews and put the entire sys- 
tem out of action, but would, in all probability, 
explode the 13-inch and 8-inch magazines, as 
well as the 5-inch main magazines that are 
immediately adjacent to them, thus entailing 
the complete destruction of the vessel.” 

With reference to the additional danger of 
disablement of each turret, due to the fact 
of their superposition, he says: 

“I have appended a sketch showing a pro- 
jection of the end-on view of the superimposed 
turrets against a British ‘record practice’ tar- 
get: and on the latter I have plotted the actual 
record made by H. M. S. ‘Terrible’ in 1900 
* * * ‘The target, therefore, represents the 
fire of the guns on one side; that is, six 6-inch 
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(2) Firing both 13-inch guns of the forward turret. 
(3) Firing all four guns of the forward turret. 
The “Alabama” should make the following runs: 

(1) Firing one 13-inch gun of the forward turret. 

(2) Firing both 13-inch guns of the forward turret. 

The “Brooklyn” should make runs similar to those 
of the “Alabama,” firing the 8-inch guns of the for- 
ward turret. 

Norr.—Actual hits only to count. 

These tests certainly should be made, and the results 
would be required to show a very high order of ef- 
ficiency in powers of offense to justify the adoption of 
a device which has such transparent defects in defense. 

—_>- - -<———— - 
A New Weaving and Dyeing Process, 

A German engineer, Otto Hallensleben, has recently 
invented a most interesting weaving and dyeing 
process, which gives promise of making a revolution 
in those industries. The new process practically gives 
a monopoly in the manufacture of carpets and rugs 
of the Oriental type and of similar tufted and pile 
fabrics. The new method has been established on 
a commercial scale, and for our description we are 
indebted to Fielden’s Magazine. 

In the old process, which dates from 1839, the color 
is placed upon the yarns after they have been wound 
in position, side by side upon drums. The drums 
are provided with a collapsible section, and on their 
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rucks are operated automatically, traversing the 
whole length of the printing bed, backward and for- 
ward without stopping, unless checked to permit the 
printing of the various sections of the yarns staked 
off in conformity with the patterns which it is in- 
tended to reproduce in the fabric. For the checking 
of the trucks the Jacquard apparatus is used, the 
needles of which are put in action by a card coming 
in contact with them whenever the distance allotted 
for their journey is completed, in stopping them after 
they have traveled the width of one loop, two loops, 
etc., as required by the design. Thus, for instance, 
if the design requires that a certain color shall be 
impinged on section number 2, of the white yarn, or 
section number 20 for printing the second loop, or 
on section number 40 for the third loop, the card will 
be stamped accordingly and the truck carrying the 
color will be checked at the places indicated, to enable 
the printing to be done by means of an automatic 
device placing a pair of jaws in contact with the 
portion of the yarn that is to receive the special color, 
and the operation is performed by one or more small 
color pulleys, the number varying according to the 
class of yarn used for the fabric in the course of 
manufacture, whereby an ingenious combination of 
mechanical devices the exact amount of color re- 
quired is previously measured off so as to prevent 
all waste. On the other hand, the amount measured 
off and held between the top and bottom pulleys is 
utilized to the fullest extent, and not impinging on 
the surface of the yarn merely, as is clearly the 
case in the ordinary presses, but is thoroughly rubbed 
into the yarn by these pulleys, which are actuated 
by the jaws accompanying a reciprocating motion by 
the mechanism referred to. Section number 2 having 
been treated in this way, the truck recom- 
mences its journey until section number 20 is 
reached, when it is stopped in order that the 
process may be repeated, and so on until the 
whole yarn is colored and ready for the opera- 
tion of setting the colors. Any number of 
colors may be applied simultaneously by em- 
ploying a corresponding number of printing 
trucks. Without interruption the process con- 
tinues by bringing into action a device which 
automatically transfers the multi-colored yarn 
on a truck, conveying it to a steam tube 9 
inches in diameter, having its opening directly 
opposite the coloring machines; and the mo- 
ment the truck is admitted the door of the 
tube closes, steam enters the tube and the 
setting operation takes place in about a quarter 
the customary time. The process is a continu- 
ous one, the coloring and printing operations 











being duplicated, so that the second quantity 
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guns during four minutes. * * * The ‘Ter- . of yarn is prepared for printing while the first 
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rible's’ record showed 104 shots and 80 hits PGW. “Canopus Tumet, wei... 2S as ee quantity is being printed and steamed. The 

with the 6-inch guns on the regular target (16 FIdG, Sloping Roof, area . beeeenees : seeeeversenceeeees 55.5 two sections of the machine are alternateiy 
Superimposed Turrets, afc... ...-ccccscccscsseccecccsscccecese seeces 


by 20 feet). Seventy-nine of the 80 hits would 
have struck one or the other of the ‘Kentucky’s’ 
turrets. * * * Twenty-six and _ six-tenths 
per cent are on the 8-inch turret. As these 
shots would have passed over a single turret 
and been wasted, it is clear that the 8-inch 
turret, in this position, acts as a ‘save all’ for 
line shots going too high, and that consequent- 
ly its chances of being hit are much greater 
than if it stood by itself. * * * Projecting the 
‘Canopus’’ turret or shield against the target, it will 
be seen that it would have received 36 per cent of 
the 79 shots, or 45.5 per cent, thus illustrating the 
relative value of the low target.” 

The experience gained with the double turrets on 
the “Kearsarge” and “Kentucky” has been sufficient, 
says the report, to show that the features of the design. 
so far as they relate to the mechanical means of oper- 
ation, are successful; but the features of the design, 
so far as they relate to the efficiency of the super- 
posed turret as > weapon of offense, have not been 
developed by any practical tests. The guns have been 
fired at target practice in various ways, some defects in 
the gun mountings -ave been developed and remedied, 
but no serious test of the four-gun turret, to compare 
its efficiency with the two-gun or one-gun turret, has 
ever been made. 

It is clear, from the line of argument adopted in 
the beginning of this statement, that itis perfectly 
practicable to make a test of the turrets of the “Kear- 
sarge” ana “Kentucky,” which would determine the 
efficiency per gun from actual trial. 

The general outline of the tests would be as follows: 

A large target should be used, say 60 feet long at 
the bottom, 20 feet high, and 20 feet long at the top. 
This target should be anchored and moored with its 
length parallel to the course which the ship shall take. 
The firing should take place at ranges varying from 
about 2,500 to 1,500 yards, with the vessel moving 
from 6 to 8 knots per hour, and extend over a length 
of time of not less than twenty minutes. The “Kear- 
sarge” should make the following runs over the course: 

(1) Firing the starboard 13-inch gun of the forward 
turret. 


Number 6-inch shots fired. . 
Number of bits on Record Target 

Number of bits on Superimposed Tur 
Number of hits on 13-inch turrets—73.4 per cent. 
Number of hits on 8-inch turret—26.6 per cent weseune 
Number of hits on ** Canopus ™ turret, front 45.4 per cent 


Six 6-inch guns firing during .. . 
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The above target represents the firing of : 
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periphery an index is marked off in spaces equal to 
the width of the surface of the pile or loops required 
in the finished fabric. One end of the frame in which 
the drums are mounted can be lowered or taken away 
from the central shaft. Beneath the drums is a 
tramway on which a truck or carriage is run which 
contains a vessel holding one of the coloring mixtures 
required for printing or coloring a section of the 
yarn, according to the design or pattern which it is 
intended to reproduce. When the truck passes under 
the drum, the pulley revolving in the color mixture 
impinges against the yarn and colors the portion of 
the surface marked off by the index. This process 
is repeated, the truck passing backward and forward 
and the drums turning so as to expose the portion 
to be printed in each case, while the coloring recep- 
tacles containing various colors are substituted, one 
for the other, until the whole surface of the yarn 
has been treated. Gum or starch is necessary to 
cause the colors to adhere, and in order to make the 
color penetrate the yarn and to remove the excess, the 
labor of two assistants is required to operate the 
scrapers. The excess color is entirely wasted. The 
collapsible drum permits of the yarn being placed 
on a temporary carrier and it is then conveyed to 
a steamer which sets the colors. It is then washed 
and dried and is ready for the loom. The process, 
while a great.advance on the older ones, requires a 
great amount of labor and a considerable number of 
operators. The process is wasteful and to some 


degree inaccurate. 
All these drawbacks are entirely r_-moved by the 
new process. In general construction and action 


the coloring apparatus resembles a slide lathe with 


its compound sliding rest. The printing or coloriny 
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used. The washing of the yarn is also auto- 
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tees = matically performed by special mechanism. 
ery Mr. Hallensleben’s other textile invention is 
cece am 


36 a loom of the type known as double-fabric loom, 
by which two connected pieces of pile fabric 
are woven simultaneously and by one operation, 
being separated as the weaving proceeds by 
severing them in the center. Its weight is 
over 10 tons. It is 35 feet in width by 10 
feet in depth and 8 feet high. The work that is 
being done on it at present is the weaving of a 
Turkish fabric 10 feet in width. Looms of greater 
diameter and of the same construction can be built 
to manufacture fabrics 30 feet wide. 
ee +>+ore 
The Current Supplement, 

The current SuprLemMeEeNtT, No. 1338, is begun by an 
interesting article upon the “Georgia School of Tech- 
nology” accompanied by 10 engravings, showing the 
students weaving, dyeing, etc. “Enameling at Paris” 
is an important technical article. “The Clarke Auto- 
matic Coaling and Weighing Barge” is accompanied 
by a number of engravings, showing in detail how the 
work is performed. “Amplification of Weather Fore- 
casts” is by Prof. Alfred J. Henry, and is illustrated 
by four engravings. “The Sculptures of Santa Lucia 
Cozumahualpa, Guatemala, in the Hamburg Bthno- 
logical Museum,” is @ very interesting archeological 
article. “Some Recent Advances in General naww-<-y 
is an important paper. “The Mercadier Telegraph” 
accompanied by many dia-~ams. “American Papier 
tives in England.—IlI.” is ) in this issue. 
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TELEGRAPH - RELAY J I Cor 
povez, Panama, | Ss fr bia rhe i 
vention provides an efficient and sensitive ' 
struction for repeating telegraph ' 
both with and wi f made 
or other receiver a i red i 
tions, and allow the me of the apparatus 
either for repeating | I tl 
f ordinary communi lor t ! 
tation The ‘ f I x ! i 
and rath ul rtain devi I 1 d 

ROTARY ENGINI I xk SS. Pi i 
iN Olathe, Kat I ‘ ha i ed 
an improved engine haracteristi i] 
tures of ! be ft 1 in a n 
det mving a cen ‘ t spaced fror he 
wal of the cylinder tf form An innular 
working - chamber I'he piator a number 
of plston-heads tra zg in this working 
chamber A revoluble abu ent extends nto 
the annular ha et the ib vent having 
” it-out porti for ! I! \ if the 
piston-heads Peripheral ‘ } tl al 
ment ure formed | ‘ I 
surface h y er nad ‘ in he 
core the re being | led hi I ss 

packing forming pa f sea The 

a! rface f he abutment ontacts 

with its sen in the recesses, thereby 
forming a closed working- chamber and a perfect 
abutment for the back | sure of the steam 
rhe core-packing Is sublectec » steam pressur 
for counterbalancinge purpyp ‘ Springs engage 
the core-packing and a in conjunction with 
the steam pressure insure a& constant ex 
ceas a pre in ine ‘ ion of the atu 
ment and constant nta therewith 


Machines and Their Accessories, 























BELT PLACER Joupan 8 MONTGOMERY 
Fe.ix G. Owen and Rows R. Owen, J f 
Franklin, Ky The bject of he invention 
is to provide a simple device especially 
adapted for the acing of ng heavy 
horizontally-running belts, such a s le for 
a threshing machine or the ike driven from 
an engine The device mmprises a gmenta 
plate gradualiy diminishing in width from one 
end to the other and provided with an up 
wardly projecting flange on its upper end he 
plate is secured an erm which is provided 
with a hub adapted loosely to fit upon | 
end of a pulley-shaft The arm is detachably 
secured to the pulley (on turning tt pulley 
the band wii! first wit the de 
portion of the segm ate ind a h 
pulley rotates the flar wi for the bel 
over and upon the pulley 

SAWING MACHINE CHARLES < 
MouR, Deflance Onl ro its long list of 
woodworking machines the Defiar M n 
Works has added an im; ved iwing-ma ne 
which is designed for sawing off a ne Dp ' 
tlon both ends of a spoke, handle, neck-yok 
singletree-biank, or other articles which are 
to be made of the same length The machine 
ie readily adiusta ! ul f work 
required Broadiy, the chine ha ir t 
sawe for sawing off th work in end 
earrier for feeding the work t the iw 
awing-armes, resting m the ‘ k while ‘ 
saws cut my the nd f ‘ work ind a 
friction drive-gear for ! lless irri 
controlled from one of the a 

Rallway Devices, 

MAIL-BAG HOLDER \ M. Ha 
RIOTT Rye N Y Hither great diffi 
has been experlet ad n viding 1 dev 
which will hold he bag secure und 
dinary condition ind = y¢ lel ind 
fectively release | \ i nga | 
by the catch r fork ! illwa 
without breaking the I I 
vention provides a «ce ‘ which will d 
bag securely under a nd t ex t w i 
atrain is placed al ‘ t ' 
the bag will be quickls ele ‘ hat I 
be arried away by ‘ 

SWITCH OPERATING MECHANISM 
Faep A CARROLI Penn Ya N y lhe 
mechanism is designed to be 1 ed by i 
atreet-car for peratit wa \ 
and also f peratir , 
switch tong ~ rh le ‘ ! 
subiect f his nvention i ’ ' ‘ 
ated by a mot nan n ’ ‘ \ 
rod 1 vert lly m 1 l : 
platform d ! a ad 
position Spring ike the thru f 
in opposite directions A shoe is : ed of 
the lower end of the rod and th switch 
tongue ts perated by he shoe 

RAILLROAD TRACK JACKS Las nd 
Company, Citizen's Bank, Ande m, Ind Ihe 
tendency of tracks to spread on urve n 
account of the xtraordinary iin exerted 
againat the inner side wf he iter rail | 
trains Ia well known rhe present inven n 
seeks to provide a Impl natruction = by 
which the outer i i mane ely rnchored 
The application of thi tructural method | 
railway curves will al nd to diminish the 
rotting of the rail by the accumulation of 
molsture 
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Miscellancous Inventions, 
CIGAR CUTTER AND LIGHTI 
H Idaho 
which a 
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» cigar lighter | 


f that type in an oll 
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RINGER Newark 


designed to enable a 
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iferrupting 
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invention 1 


ch from natural to Bi flat 
the 


thout hi play 


hort 
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inged ngthening or 
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invention the change 
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SANT POLN'T 

Neb rhe 


sand-points 


Minton 1 


Inventio 


ATTA Burwe 


in Improvement 


for well ind particularly 


that are formed with 
rib 
and a 


cured upon the rib over the perforated por- 


points 
the 


atrainer 


perforations, a 
spiral extending around perforated 


portion wire-cloth being #e 





tion. The present Invention seeks to furnish 
improved construction and arrangement of 
wire-cloth with a view to a distri 
bution of the strain or pressure upon all the 


an 


the secure 


wires of the cloth so that such strain or pres 

sure will be distributed between the wires 

which cross each other at right angles. 
PLANE Lupwig KEMLINE, Pinole, Cal 


The handle of the plane may be adjusted trans 














versely so as to place the hand of the car 
penter in any desired position relatively to 
the transverse extent of the plane By these 
means the carpenter may avoid bruising his 
hands 
BELT.—Samvuewt J. Proxkescn, Manhattan 
New York city rhis improved belt is arranged 
readily to yield lengthwise and to accommo 
date itself to the motions of the wearer's body 
so as to fit at all times snugly to the waist 
of the wearer without requiring any adjust 
ment by lengthening or shortening the belt 
as now commor practised 
BARREL.-—GRANVILLE M. TILGHMAN, West 
Norfolk, Va rhe barrel is intended for use 
in the shipment of garden truck and the like 
in which ventilation is necessary The broad 
idea of the invention comprehend ’ ive for 
d icka 
‘ i} ve its end in 
| I In making barre! 
1m , its or staves crossing 
n ul he li na Ly hi invention 
this diff l | vercome 
ACCOUNT-LEDGER Pav! K PAULSEN 
Irwin, lowa rhe invention Is a perpetual ledger 
un ‘ and rises a tray having a number 
f slips, and hinged clips which may be swung 
down r the slip One slip is provided for 
h mer The several items are entered 
n he istomer slip When he pays the 
wee’ t slip is marked “paid” and handed 
Oo istomer, thus giving him an itemized 
re iy f the i unt and withdrawing his 
name from the ledger Hence the ledger is 
not encumbered by names of ustomers who 
have discontinued accounts The keeping of 
books is nnecessary. Nothing is overlooked, 
is sometimes happens when posting is de 
iyed 
MANTLDP - SUPPORT Nets E. Ericson 
Ridgway, Pa It is the usual practice to sup 
port a burner-mantle by a wire extended from 
the base of the burner and along one side of 
the mantle When the wire becomes heated 
it bends and causes the mantle to break Mr 
Ericson overcomes this difficulty by providing 
a simple device that will not be affected by 
heat rhe mantle is supported straight down 
in the chimney and is at all times free from 
the glass 
SOAP-CAKE Tuomas A. LYNCH, 2 Van 
Buren Street, Brooklyn, New York city In 
connection with a cake of soap a plate of rigid 
mate not aff d by water i ’ 
ged a ) ipport the soap slig 
above the bottom of a soap-dish. Thus the 
soap is held out of contact with the water that 
may be on the bottom of the soap-dish or on 
the stand-top Soap is thereby saved; for it 
is well known that when but slightly moistened, 
soap is slowly dissolved and wasted The pla 
ma ilso be provided with pumice stone if it 
be so desired rhe inventor is the proprietor 
of the “Tom Artlyn” soaps 
Nore.—Copies of any of these patents will be 





furnished by Munn & Co. for ten cents each. 
Please state the name of the patentee, title of 
the invention, and date cf this paper. 

NEW BOOKS, ETC. 
Hotz UND MaArMor-Materet. Praktische 


Anleitung, zur Herstellung von Holz 


und Marmor-Imitationen, Imitation 
eingelegter Arbeiten mittelst Ans 
trich, tibertragen von Drucken auf 
Holz, Glas, ete Decoriren von Fen 
sterscheiben u.s.w. fiir Maler, Ans 
treicher, Vergolder, Lackirer, Tisch 
ler, Drechsler, Decorateure und ver 


wandte Geschiafts-Z weige. 
Edgar Andés Vienna: 


Von Louis 
A. Hartle 








ben. 1901 Pp 4 
The present monograph on the decoration 
of wood and marble is certainly one of the 
most interesting and valuable which has ap 
peared in the excellent series of technica 
monographs published by Hartleben. The work 
is accompanied by admirably colored plates 
which should be of immense assistance to th 
ginner in the art of decorating wood and 
le I ing of these plat is s 

that it is diff Ly 

AMERICAN HANby-Book oF THE BREWIN‘ 
MALTING AND AUXILIARY TRADES 
Chicago: Wall-Henius 1901 16mo 
Pp. 1,266. Gilt-edge leather. Price 


$10 
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‘Business and Personal Wants. 


READ THIS COLUMN CAREFULLY.—You 
wili find inquiries for certain classes of articles 
} numbered in consecutive order. If you manu- 
| facture these goods write us at once and we will 
j send you the name and address of the party desir- 
| ing the information. hevery case it is nece 
|} sary to give the number of t inquiry. 


MUNN & CO, 


| Marine Iron Works. 
| 
No. 1210. 














Chicago. Catalogue free. 


Inquiry For manufacturers of tooth 


| brushes 
Leffel & Co 
For 


TURBINES Springfield, Ohio, U. 8. A. 


Inquiry Ne. 1211. parties engaged in sheet 


metal spinning 
| *U. 8.” Metal Polish. Indianapclis. Samples free. 
No. 1°21°2.—For manufacturers of a ma- 


chi 


quiry 
e for kiln-drying wheat 


Spring motors. Smith Novelty Co., Hopewell, N. J. 


Inquiry Ne. 1213.—For small portable engine and 
aw; the engine to be used for pumping, corn shelling, 
t 


| 
| 
WATER WHEELS 
| 
| 


e 


A 





tt & Co., Mt. Holly, N. J. 
Inquiry 


No. 1:°214.—For manufacturers of papier 
mache is. 


| Yankee Notions. Waterbury Button Co., Waterb’y, Ct. 
Inquiry No. 1215.—For manufactyrers of heart 
4 es for rings 








I ridge erecting ¢ nes.’ J. 8. Mundy, Newark, N.J 
Ioquiry Ne. 1216.—For attractive novelties for 
window display 
Machine chain of all kinds, A. H. Bliss & Co. North 
| Attlepor Muss 
Inquiry No. 1°217.—For manufacturers of house 
lamps « ood selling novelties for agents, 
Handle & Spoke Mchy. Ober Mfg. Co., 10 Bell St., 
Chagrin Falis, O. 
| quiry No. 1°218.—For manufacturers of soft or 
v rubber tubing 
Sawmill machinery and outfits manufactured by the 
Lane Mfg. Co., Box 13, Montpelier, Vt. 
Inquiry No. 1:°219.—For parties engaged in con- 
tract work on wire heading machines. 
For Sheet Brass Stamping and smal! Castings, write 
Badger Brass Mfg. Co., Kenosha, Wis 
Inquiry No. 1'°2:°20.—For manufacturers of natural 
stone for filtering water 
| Rigs that Kun Hydrocarbon system. Write 8t. 
| Louis Motor Carriage Co., St. Louis, Mo. 
| Inquiry No. 1°2°21.—For manufacturers of port- 


| able shelv ing for shoe and dry goods stores 
Ten days’ trial given Daus’ Tip Top Duplicator. 
Felix Daus Dupiicator Co., 5 Hanover St., N. Y. city. 


Inquiry No. 1222.—F 
bread-baking plant, wood to be 


SAW MILLS.—With 


on 


 asteam oven for a small 
used for fuel. 


variable friction feed. Send for 


Catalogue B. Geo. 8. Comstock, Mechanicsburg, Pa. 
Inquiry No. 1°2°23.—For parties to manufacture in 
juantities a small metal collar and tie retainer. 
W ANTED.—Punch and die work, press work and light 
manuf’g. Daugherty Novelty Works, Kittanning, Pa. 
| 
Inquiry No. 12:°24.—For manufacturers of ma- 
chines for making buttons from shells, etc. 
Automobiles built to drawings and special work done 
prom ptl The Garvin Machine Co., M9 Varick, cor. 
g r New ¥ 


Inquiry No. 1°225.—For manufacturers of small 


electric light plants. 
| 
| 


Collective Exhibit—Section 
Building, Pan American 


ing Company, Cleveland, Ohio. 
| 


3.” Electricity 
Standard Weld- 


See our 





Exposition. 


Inquiry No. 1226.—For manufacturers of metal 


blinds for store windows. 


Designers and builders of automatic and special 
machines of all kinds. Inventions perfected. The W. 
| A. Wilson Machine Company, Rochester, N. Y. 
Inquiry No. 1227.—For manufacturers or dealers 
n the 


i fabrics used in making incandescent gas mantles. 


The celebrated “ Hornsby-Akroyd” Patent Safety Oil 
Engine is built by the De La Vergne Refrigerating Ma- 


chine Company. Foot of East 138th Street, New York. 


Inquiry Noe. 1°248.—For pumps and pumping ma- 
chinery 

book for electricians and beginners in elec- 
Experimental Science,” by Geo. M. Hopkins. 


Munn & Co., publishers, 361 Broadway, N. Y. 


The best 
tricity is 
| By mail, $4 


Inquiry No. 1229.—For 
and steam tubes and fittings. 


malleable iron gas, water 


tt? Send for new and compiete catalogue of Scientific 


and other Books for sale by Munn & Co., 361 Broadway, 
New York. Free on application. 
Inquiry No. 1°2230.—For brass valves and cocks. 


Inquiry No. 1:°231.—For lead pipe and sheet lead. 





Iequiry No. 1232.—For brass and copper brazed 
tubes 
Inquiry Ne. 1233.—For bottle washing and cork 


ing ‘machinery, also al! specialties in connection with 


the beer and whisky trade 


Inquiry No. 1234.—For patent labor-saving de- 
ices 


Inquiry No. 1°2235.—For novelties for steam users. 


Inquiry No. 1°236.—For w iworking machiuery 
Inquiry No. 1237 For girders and joists for 
t t ( ntract rs 
Inquiry No, 1°238.—For manufacturers of detach 
able handle flat irons. 
Inquiry Ne. 1239.—For household and domestic 
novelties 
quiry Ne. 1240.—For manufacturers or dealers 





in small rubber pillow ventilators 












: Inquiry No. 1:°241.—For manufacturers of ma- 
rhe 1uthors are directors of the Scientific | chines for making tarred paper felts for roofing 
|} School for Brewing, of Chicago, and of the ry No. 124%.—For builders of special ma- 
American Brewing Academy This is a book ry for weaving wire fences, etc. 
of ready reference for persons connected with Inquiry Ne. 1243.-—For manufacturers of hot air 
, . ons engines with exhausts 
the brewing malting, and auxillary trades 
ogether with tables, formulas, calculations Inquiry Ne, 1°244.—For manufacturers of cork 
: d : ° grinding machinery 
bibllography and dictionary of technical terms 
' . . , eae Inquiry No. 1:°245.—For manufacturers of stone- 
The authors have done a signal service to all rushing machinery 
those who are in any way connected with Inquiry No. 1246.-—For manufacturers of small 
| brewing of malt Iiquours They have produced | tin boxes with screw lid suitable for mailing samples of 
§ sand three-quarters of an inch in depth and two inches 
1 most admirable book which no brewer or any | in diameter 
of hi chile oves « aff: « . . 
, Mef employe an afford to be with | tInquirw No. 1247.-—For hand and power cure-cut- 
out It Is issued In a handy form It ja not | ting machines 
possible to give even a list of the chapters Inauiry No, 1248,—For manufacturers of tron try 
but a special table of contents has been pre. | Molds for making small aluminium castings ; also mills 
, , i b ! to grind scrap aluminium 
pared and will be sent by the publishers of . 
. Iuguiry Ne. 1249.—Por advertising novelties of 


the Buffalo Exposition. 
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HINTS TO CORRESPONDENTS. 
Names and Address must accompany all letters or 
no attention wili be paid thereto This is for 
our information and not for publication 


References to former articles or answers should give 


date of paper and page or number of question 

Inquiries not answered in reasonable time should be 
repeated; correspondents will bear in mind that 
some answers require not a little research, and, 
though we endeavor t repl to li ither by 
letter or in this department, each must take 
his turn 

Buyers wishing to purchase any article not advet 
tised in our columns ll be furnished with 
addresses of houses manufacturing or carrying 
the sam 

Special Written Information ers of personal 
rather than general interest cannot be expected 























(3330) C. C. A. writes: I note in| ternating current is sent in by the rings a 
Scientiric of this date, Query 8281, your ex direct current may be taken off at the com 
planation of the statement that zine in a | mutator. The armature coils are connected 
water pail would keep the pail from rusting, | as in direct current dynamos to the commuta 

tor bars The coils of the armature are 


although you have never tried the experiment. 





I have had the experience, and have sought, 
but never found, a reasonable explanation of 
the fact before Eleven years ago I bought 

a tin water-pail which had two strips of zine 
about one inch wide soldered across the bot 

tom of the pail in the form of a cross. The 
pail had a printed label attached stating that 
it would not rust I used the pail constantly 

for a well water-pail about six years, without 
any evidence of rust Upon examination at 

the end of that time I found the zine consider 

ably corroded, and taking it to a tinner had | 
two new strips of zinc put in same position | 
as the old ones. The pail is in use to-day, | 
with no evidences of rust whatever. Of course | 
an ordinary tin-pail would not have lasted} 
one-fourth of the time without rust holes ap 

pearing I have been told that an electrical 
current was set up which prevented rust 

which, while true as a generalization, was not | 
a sufficient explanation of how it prevented | 
rust Your explanation explains, but I should | 
think a loose piece of zine in the pail would} 
accomplish the same result Will you please | 
state in “Notes and Queries” if that is so 

A. The necessary condition for the action of 
the zine and tin to prevent the oxygen from 
|} reaching the iron is a good contact of the two 
metals. This can be best produced by solder 
ing the zine to the pail If loose, a larger } 
plece would be required, and the contact would | 
become uncertain as the metals became tar 

nished, which is only another name for cor- | 
roded. When this took place the action might 
even cease altogether These pails and other 
articles are now made with the zine mixed 
with: the tin, so it is claimed, and the same | 
result is gained The surface presents the | 
same appearance as that of any ordinary sheet 


of tin. 

(3331) G. W. H. writes: I read some | 
| time ago of a fluid which was invisible on | 
paper to the eye, but which when viewed under | 
a colored glass (blue, or green, I think, but 
forget which) it was easily seen Can you 
give me any information on the subject? A 
There are a number of substances which may 
be used for this effect The most common, 
perhaps, is quinine Dissolve this in water, 
to which a little acid, hydrochloric, sulphuric, 
or even citric, has been added Paper is wet 
with this solution in any desired figure or 
pattern View the paper through violet glass 
A deep, dense shade of glass is required. Other | 
substances which possess the same property 
are eosin, msculin, fluorescine and uranine 
The property is called fluorescence 

(3332) G. H.C. writes: A cold storage 
firm in Boston finds that the electric incan 
descent lamps which they burn in their cold 
storage vaults last about half as long as 
those burning in the offices, which are, of 
course, of ordinary temperature Can you 
explain this? A. We have not heard any in 
stance like this before, and have no explana- | 
tion to suggest 

(3333) C. de V. asks: 1. I made a! 
large plunge battery from the pattern as de 
scribed in the “Experimental Science.’ I am 
having trouble with the cells leaking I want 
to inquire whether the battery would have 


| the same effect 


| paper 


| them 


without remuneration 
Scientific American Supplemer referred to may be 

had at the office Pr ts each 
Books referred to promptly supplied on receipt of 

price 
Minerals sent for examination should be distinctly 

marked or labels 

(3324) P. J. F. asks 1. Please inform 
me where I can get a small 6 or 8 16 candle 
power dynamo substantially built, to be run 
with a 1% horse power gasolene engine. What 
style would best suit my purpose A. All the 
electrical companies make both small and 
large machines Any direct-current dynamo 
would do your work 2. Is it practical to run 
a dynamo with a gasolene engine, viz., would 
the power be steady enovgh A. If the gas 
engine is provided with a heavy balance wheel 
or a countershaft with a heavy pulley upon 
it, it should run steadily enough for the pur 
pose 3. Can I get a book to give me the 
information wanted A. The company fur 
nishting the machine will give all needed in 
structions regarding its installation, et« 
Wheeler's “Dynamo-Tenders’ Handbook,” price 
$1 by mail, is a good book for your use 

( >) R.A. P. writes: Unexpectedly 
I have been placed in charge of a small elec 
tro-plating plant consisting of two nickel tanks 
and two copper tanks, one of which is the in 
stantaneous method of copper-plating by boil 
ing solution Here lies my difficulty, as I do 
not know the chemical composition of the 
tank, and being compelled to use it constantly, 
I fear the solution will weaken unless I re 
plenish it Could you tell me the composition 
of that tank and also refer me to a book on 
electro-plating ? Not an extensive treatise on 
the subject, but simply the gist of it A 
There are many formulas for both nickel and 
copper plating solutions which differ so greatly 
that w even make a guess as to the 
ones of which you have charge It is certain, 
however, that any solution will not keep up 
to its strength indefinitely When the plates 
of the metals are used up the solutions will 
run down We can recommend Watts’ "Elec 
trical Deposition of Metals price $1.00 by 
mail You will have to take some lessons in 
the electrical features of your work You can 
get these in night classes in your city in the 
fall and winter 

(3326) W.T. H. asks: 1. Can you in- 
form me where I can get iron plates suitable 
for making first-class permanent magnets 1-16 
tfch or less thick? I have been unable to 
find anything so far better than saw blade 
metal I have heard of an imported metal 
in bars which is claimed to be the best to be 
had, but cannot get it in sheets or plates | 
want the plates soft, and will temper them | 
after shaping them A. A permanent magnet 
cannot be made of iron Iron will not retain 
magnetism You must have the best of tool 
steel, or tungsten steel if you can get it It 
was probably this of which you heard You 
can draw the temper, work the bars into plates 
and temper again The high grades of steel 
are hard when purchased 2. What are the 
chemical peculiarities of the lron most desir 
able for permanent magnets? A. There are 
no chemical peculiarities different from any 
steel The proper percentage of carbon must 
be present in the steel If tungsten steel is 
used this metal is also present 

(3327) B. A. T. asks: Please tell me 
how to double the power motor 
described in the issues of ‘ Scie) rit 
AMERICAN for December 8 and 15 A. To 
double the voltage of the motor wind twice 
as many turns on the field This will give 
about twice as much power 

(3328) C. D. C. writes: I see in our 
street light system a porcelain fuse block, 
with fuses inserted in the line leading from 
the main line to the converter This fuse 
block dangles at the side of the pole, and I 
contend that it should be protected in some 
inanner lilow would you think the best way 
to protect it A. Fuse blocks are usually put 
where they can be kept dry 

(3329) E. P. asks Will you be so 
kind as to furnish or assist me in securing a 
list of the decomposition of metal acids | 
alkalies and salts by electricity Would like 
it so stated that I can produce the decomposl 
tion In volts and amperes so in that way I 
will be able to reach what I am looking for 
A. The subject of electro-chemistry Is a very 
extenalve one We have not pace to print 
what you ask We can furnish you with| 
Lupke'’s “Electro-Chemistry price $2.50 by 
mall or Whetham's Solution and Electrol 
val price $1.00 by mall These books will 
give you a start in the ubjec& 


if the solution was in a trough 





instead of so many apartments? A. The bat 
tery will not give the same effects in a single 
cell as when each pair of plates has a 
cell by itself Study a text-book upon the 
topic, ‘“‘“Mode of Connecting cells in Batteries 
2. The bichromate solution is so short-lived 
only three or four hours—and then it runs 
down Is there some other solution that will 
last longer and give good results? A. The 
bichromate solution is the best known for 
such a battery | 
(3334) J. M. A. asks: 1. How can I 
tell the positive brush on a dynamo by Flem- | 
ing’s Rule Explain Fleming’s Rule. A. By 
placing the hand as the rule requires and 
applying the rule carefully to the coil under 
the hand Fleming's rule does not seem to 
1dmit of explanation It is a direct itement 
of what is to be done in order to det me 
the direction of the current in a_ wire 2 
Give some good rule to find the positive wire 
on a dynamo A. The best way to tell the 
poles of a dynamo is to connect the voltmeter 
to the wire and when right the index shows 
the fact If you have no voltmeter, you can 
use one of the chemical methods Prepare a 
solution of starch in hot water and add a lit 


tle iodide of potassium Saturate some blotting 


and the ends of | 
to 


current 


solution 
elreuit 
the 


this 
of the 


apart, while 


apply 


the 


with 
inch 
rhe 
paper around the positive pole turns dark from 
the st h 


the wires paper an 


oO 80 8 on 


the liberated iodine which discolors are 


books 
all 
from 


SUPPLEMENTS OF 
that tell 
learned 
the 


}. Ilave you any on 
ibout 
the 
of 
The 


use 


switchboards 
work 
and 


and 
A. No 


nderwriters’ 


witches 
Such Is 
rules 


ri l 


he ( 


practice 


ontractor who install apparatus 


hand-books contain much 
We 


$1.00 each ! 


dynamo tender 


ful information ean furnish you Badt's 


or Crocker for Give short ex 


planation about rotary and static converters 


A. A 


armature 


isa motor dynamo whose 


rotary onverter 


receives a current one sort at one 


deliver the other sort at the other 


end of 


and 
At 


other 


end 
shaft isa commutator 
collector if 


the 


at 
al 


one 


the rings wn 


tapped off at symmetrical points to the collec 
tor rings, according to the form of alternating 


current. A _ static convertor is an ordinary 
transformer of which the induction coil ts 
the best known type. They are commonly in 


use for reducing the voltage of alternating cur 
rents from the street pressure to that in house 
Have you any SUPPLEMENTS that 


+ 
. 


lighting 


explain the automatic telephone? <A. No. 6, 
What causes dynamos and motors to reverse 
themselves; and what is the remedy? A 
There are numerous causes for the failure of 
a dynamo to generate. See the hand-books 
referred to above, under question 3, for both 
causes and remedies. We are not aware that 
a motor can reverse itself, since it takes the 


current given to it and goes ahead. 


E. E. P. writes: We purchased 


35) 





the second story of a brick building and made 
a lodge room of it, taking out the partitions. 
We have a room with 32x 62x15 feet cell 
ing There are four windows in each end, 
and 4-foot ventilator in the center of celling. 
The floor is maple. But the echo or rebound 
| ing sound which arises Is awful. We can 
hardly understand anything that is said-—this 
| sound is so great. Can you give us any in 
| formation what to do with it? A. You dq not 


say but we infer that the has a flat 
ceiling, and parallel straight unbroken walls. 


room 


80, 


Such a room would echo very strongly. The 
floor has little to do with the trouble, except 
when the room is empty When the room is 
occupied the people cover the floor to such an 
extent that there is little space for the sound 
to be reflected from the floor. The remedy 
for the walls is to cover them with hangings 
so far as practicable. Colored Canton flannel 


will answer the purpose, If no more expensive 
hangings can be afforded. The idea 
the walls fully with 
and yielding material, hanging loosely so that 
t will not reflect the but absorb it. 
Now for the ceiling overhead. You be 
able to arrange some festoons from the central 


is to cover 


as as possible some soft 


sound, 
may 


(3340) J. J. C. asks: Would you kindly 
give me some information in regard to mag- 
and their resistance? I want to make 
some magnets as follows: One 5-ohm with a 


nets 


% core 1% Inches in diameter and 3 inches 
long. What size wire must I use, and how 
much? One 10-ohm, one 15-ohm, one 20-ohm, 
all the same diameter and length os the 
5Sohm. A. Wind the 5-ohm spool with 380 
feet of No, 21 single cotton-covered wire. The 


size of wire for the 10-ohm spool, to fill it ex- 
actly, falls half way between No, 22 and No. 
28. You can wind 310 feet of No. 22 and 250 
feet of No. 23, and have 5 ohms, of each, solder- 
ing the Junction and covering it with tape. Or 
wind double the length of either, if .you have 
only one size a spool, For the 150ohm 
spool the same is true. Wind 250 feet of No 





on 


23 and 105 feet of No. 24, or wind double the 
quantity of either, For the 20-ohm spool, 
wind 105 feet of No. 24 and 165 feet of No. 
25, or wind double the quantity of either. It 
is not usual to insist that the spool of a 
magnet must be filled with the wire. We 


should use the finer of the two sizes given in 
each case and fill the rest of the space on the 
spool with paper, 


(3341) R. M, H. asks: 1. How can ft 
convert the pure silver deposited on the bot- 
tom of the jar of the silver chloride cell de- 


scribed in the last edition of “Experimental 
Science” into sticks of chloride of silver so 
that I can use it in the cell again? A. The 


best way is to sell the reduced silver and buy 
new silver chloride sticks. It is not a simple 
matter to prepare the sticks. 2. Have you any 
relating to the making of and 
using a portable testing set? A. SuprLement 
No. 1215 contains plans for a voltmeter and 
ammeter; price ten cents by mall 


(3342) L. C. asks: 1. 
direct-current motor with har-commutator, 
It runs on about 4 volts. if I substitute 
rings for bars on this commutator, can i run 
it with on an alternating-current 
lighting circuit? A. Yes, but the resistance will 
need to be considerable. Take resistance enough 
to carry the amperes of the motor without heat- 
ing and then adjust the resistance with the mo- 


supplements 


I have a small 
a 


resistance 














ventilator to the corners, sides, and other| tor in series with the resistance till the motor 
points, so that the sound waves will be inter-| runs at the proper speed. An equivalent choke 
cepted and destroyed by the drapery. Colored] coll or a small transformer would be more 
cheesecloth answers very well for this pur- | economical 2. Will you please tell me if a 
pose, and is to be had in a greater variety of | 110-volt lamp would lose much brilliancy when 
colors than bunting, which would be equally | run on a 104-volt circuit? A. Yes. 3. In the 
good Nernst lamps in use in the Westinghouse Blee 
290e\ T x : ; tric Company's e a pric 
(3336) T. L. S. writes: Referring to| ‘! Company's exhibit at the Pan-American, 
: : ,| iron wires in glass tubes are used as resiat- 
your issue of July 138, “Notes and Queries,” | v ¥ 
‘ | ance after the light-giving portion of the lamp 
No. 8267, would like to ask how about pal > = : 
; has been brought to incandescence. Why 
ladium and hydrogen? In a book on chemis-| ° 5 : 
7 the cat wouldn't these tron wires become heated and 
e stateme s made sheet | 
— i = “- - ; a a ~ ~ ay melt, as in the old, wire-filament incandescent 
oO this so ste re | - 
f ; “ meta < a “ _ ee rt | lamps? A. Because the amount of current Is 
ass through it as a ve Ww water. / " 
p rouge x ai ‘ | hot sufficient to melt the fron. The resistance 
is true that hydrogen will pass by a provess 
Ammo: 7 “> | of the lamp Is high 
of dialysis through a thin plate of red-hot 
palladium We did not consider that this (3343) F. F. asks: 1, Is it the voltage 
sort of action was Intended in the former|or the amperage that burns out an Incan- 
inquiry The metaphor of water and a sieve | descent lamp? A. Both the volts and the 
seems to be rather strong for the case. The | amperes are concerned in the action of an 
request was for some gas that would pass| electric current. The volts furnish the pres- 
through metals like light through glass | sure which overcomes the resistance and forces 
| 

(3337) O. H. asks: 1. I wish to charge | the current to pass. In a certain sense it Is 
electric auto, made of bicycle described in | sald that maainy ox oes the shock when a 
SUPPLEMENT 1195. What winding and what | Se dae comes ~ pony : y a live wire. But 
dimension shall I make dynamo for charging? | : wobieows . ke action is ea as above, 
A. You require 50 volts pressure in the charg-| ‘™* pie re a bag «Nao ees of the - 
. on > 8 ure r ‘ir actk t » 
ing current The dynamo of Supriement |! “se am Apa > - s “6 ‘ act a sani ‘ Cn 
No. 600, price ten cents, will do the work rage * the body n the Incandescent lamp 
for you 2. Does positive brush be connected | 1° 2 4 - pny ey oa mart ; ywrnne + 

. er . »| throug , . » 
with positive plate of battery for charging? | trough the lamp and the filament ts burnqi 

c : 7 ,| out, or, rather, dissipated, and lodges upwn 
How long will it take to charge the same?/| ' aie marae ince i 2 1 k 
A. Send the current in the opposite direction | : . x ate roy -_ a , ae ghee: pa 

. . where ‘ou re ’ cessary ) 
from that in which it flows from the battery COU OS The Gey: ee 
o ; , . , b to canstruct an alternating-current voltmeter 
3. If motors were made twice as wide with t ; 

fis Be : . ‘ and ammeter? A. We have not published the 
same number of turns and size of wire, would | 
. . ‘ plans of such a meter. 3. When a rheostat Is 
it give twice the power? A. It would about | , , , it 1 ' , 

, use f oes ye » ¥ e 
double the e.m.f of the current from the| ms oS cvanme ‘ as 3 t jower the voltag 
dynamo ;}or the amperage? A. The rheostat Increases 
wala the total resistance of the circuit and there- 

oo y aebwea- Ve , 

(3338) J. H. W. asks: 1. Can you in-| fore reduces the amperes flowing, If it is used 
form me why Weber, In his theory of induced! in the line or external circult. On the other 
currents relative to the phenomena of dia-/ hand, if it is a fleld rheostat, it changes the 
magnetism, had to assume that such currents! fleld resistance and thus allows more or less 
flowed in paths of no resistance? A We | amperes to flow around the field This changes 
do hink the theory f dia-magnetism, | the magnetism of the dynamo and thus changes 
held | Webe ind advocated by Tyndall, is| the voltage of the machine 1. I want to con 
held at pr ! by sclentifie men r'yndall’s| struct a dynamo for 15 lamps. Could you 
Look is now to be reckoned as among ancient | tell me how to enlarge the castings In Surrie 
literature upon this subject Its chief inter-| Ment No. 600 so as to give the 15 lights? 
est is historical 2. Have the various papers | A. You would better get a dynamo already de 
that have been read before scientific societies | signed for 15 lights. About one kilowatt will 
ever been collected into book form? A, The! do it 5. In “How to Bulld Dynamo Electric 
papers read before scientific societies are pub-| Machines,’ by Kd. Trevert, he describes a 20- 
lished in the journals of those societies, if| light Edison dynamo which has 20 pounds 
such journals are published Journals like| No. 23 wire on the fleld and 8 pounds No. 15 
the Screntiric AMERICAN gather up the most] on the armature at r.p.m It gives 80 
valuable of these papers and give either in | volts Hiow can I change it for 50 volts? 
whole or In abstract the best of scientific lit A. Run the machine slower It would be bet 
erature of the day | tee to get a machine nearer what you need, 

(3339) W. W. P. asks: Will you please It is not the best way to buy something and 

“flix it over.” Go into the market and get 
tell me some method of determining accurately | » 
what ts adapted to your needs 6. Have you a 
if a room or house is damp, and, if so, how 
. | SurrLement describing an alternating fan 
damp A. Salt | a good substance to teat . 
. |}motor? A, No 
the presence of dampness Every housekeeper | 
knows that the table salt sticks together in | (3844) R. V. asks: 1. How do you find 
a lump in damp weather It will also do the | the watt-output If you know the voltage and 
same in a damp room Chioride of lime will | amperage of a battery’? A. Multiply the volta 
turn liquid In a damp place The rapidity of | by the amperes 2. Could the primary and 
; the change will enable one to Judge of the| secondary of an induction coll be magnet 
degree of dampness We do not know any| wired A. They should be h. Does It make 
ile of dampness by which to determine how/any difference If common or magnet wire ts 
damp a room | A room In which solled cloth. | used In the armature and fleld of a motor? A 
Ing or shoes will mold may be considered very | Yea; use magnet wire Magnet wire ia com 
damp mon wire wound with cotton to Insulate it, 
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; 7-7, “ . eh KBuveloy ar Ernst 680, 480 “ Zoos ) an Photophonograph photophone or similar de 
INDEX OF INVENTIONS} frat vor Gspiand tise 227 far’ vice, J. Poliakott 880,614 
| Bxerciser i Ww 6s) } Sinan Cation Piano players, case or cabinet for auto 
hich | P ¢ th “I irill, J mre : ’ oso Automata » matic, +" -s pt econnecsesocceees 680,310 
< , letters « . <| t inne V ; leke ¢ loom picker 
For which Letter atent of the 680,616 yee y at es Pigeonholes, folding, M. 8. Broadt 680,451 
— . > > ' . rk « tor Pipe calking and cutting apparatus, Couston 
United States were issued omg a ge 680,280 , FOR FINE, ACCURATE WORK & Piniaveon 8 
. Farm gete, G. I Smit! oe, 500 ‘ Pipe cutting mechanism, I W. Stapf 680. 443 
for the Week Ending ell gt af 6x0 ' Pipe hanger, 3. Marquardt - 880" 609 
Feed reguiator, boiler, A. G. McPherson uso SENECA FALLS MPG. CO. Pipe wrench, T. BE. Smythe ; 680,285 
Fem! water heater A. Wirth Geo, 0 695 Water Street, Piperidin, producing, W. Pip 6SU, 
Felt, manufacture of A. Fusal Oso Seneca Falls, N.Y., U.S. A. Pistol, repeating, G. Gioda 680,243 
August 13, i9o!l, | Fenes J. &. Martin 680.5 iston, G. H. Reynolds 680, 405 
| Pence mchine, slat and wire, W. 1} Seat A GINES, Tk RY: TFIT istons, means for mounting and lubricat 
" geant GSU, 508, GSO, ¢ N F CH 4 IU ' ing, H. Woodmanse 680,449 
AND EACH BEARING THAT DATE. | ponce. wire, BW. Cornell 680,647 O07 TOOLS »wihe UPPLIES. , Planter, corn ’. Graham 680, 
| Fence wire tightener, B. A. Pieres 680,438 Be im TIAN LATHE (0'2°,SYSNERT S Planter, cottonseed, W. C. Mills 680,496 
Fender See car fender late and = straining device J 
{See note at end f lista ut copies of these patents.) | Fil bill, G i Maurer GSO, SST eso, 502 
| Vile binder, W. P. No 680, , . . . 7 s FPF iy #4 384)! 
a ee me Gavin | LY PAPERS, —FORMULAS FOR |}! es ono 
Firearm, automatic, Kjel Andersson. G&O. Sticky Fly Papers are contained in SCIENTIFIC AMERI a] Witt 
680,456 | Fire extinguishing apparatus, Thompson & | CAN SUPPLEMENT Nos no. d7 and 1324. Bach issue | p) W. Long 
amu) 230) Nuhring 60,2 contains several wipes. Price 10 cents each, from Plow subsoil attachment j . & ¢ I 
wenyees eno 617 Fire lighter, time, 0. Volkerts Ono, this office, and from all newsdeslers , elnpaeeeremetide . 680,400 
Diedrich. 680,678 | Fish, curing and drying, Williams & Hill one P rt, W. Shapiro 
sheer 4 Flatiron, T. D. Stewart 680, FOR LIGHT AND MEDIUM WORK | » animal, E. A. Jones 
680,618 | Floor trench plate asphaltum or grano ae this new 14 inch Polishing machine, G. A lnsign 
) oso 668 | lithle fAlled W . Steele O80, 287 Potato digger \ vou 
charging Floors, apparatus for use in laying, BE. N > Press, J. S. Peter 
riam = isu, 535 Garnsey onu) , ~ e e e, Pricking machine, J. Franck 
f inflam Fiuld ejector, ¢ 1 Kemp 680,585 : Printer’s blanket A. C. Ferguson 
Budelin 680, y paper bracket, F. H. Plaistridge 680,465 Upright Drill is several laps ahead of any | printer's composing stick, H. B. Rouse, 
ono, Folder or pamphiet indexed, & $ Par ther drill on the track. It will drill from 680,546, 680,547 





L 6 of an ineh up to % of an Inch and is a 


tae lee 680,350 
we strong, well built, durable tool, 


Fork See bieyele fork 


no Printing and embossing paper, machine for 
N 


simultaneously Marinier & avoilt 680,555 







































































































































ono 
anu Fountain comb, J. G. McAlpine, Jr 680, 435 aft doesn’t cost a whole lot either. De-| printing paper bags, machine for, i 
en Fruit grader eutter and = pitter J \“ ails are you or the asking. Cudney 680,400 
one Fawkes, St 680,875 B. F. BARNES COMPANY, Rockford, Ul. | Propetior, ‘ser: F. W. Brewster 680,671 
! gatis umd disinf t gz, ( I hy rt t C80), 4 Pump bu t piston Clinger O80, 505 
forease, 2. be | miei] WORKS LIKE A CHARM, [eh i'r. & {i's o90509 
Furnace, G. 8. Gallagh« 6s0, 655 Punch. check. C. F. Cooley 680 
Furnace firedoor and attachment 1 I Pn ae peteataotion 5 is experi- Purifying machine, centrifugal, 0. Ohisson. €80, 
Bates 650,300 | 5 > " Push wagon, T. Hill 6S0, 
7| Furnace fuel saving and smoke consuming Cc Puzzle K Scheloske 680.2 
* uttin —— ; oon) 248 
~ . | device, J J. Quinn 680,500 | vatchet « ower Geers housed Puzzle, J P. Nolan 680 iN 
Bookbinding, J N Ward Furnaces appar tus for indicating the level from dust ‘ hasers set by erad- Puzzle, Ww y Lyle bated 4 
Hook, form and record, M. Rosett of charges in, T. H. Martin OS0,490 | uation to any size, can be re- Radiator, i. D. Smead 680,364 
Book. manifok -» silies, SB. Shoup ijtiame, B. WH. edge leased from threading while in tor, retort, O. ¢ Trukenmiller 680,470 
Hoot r shoe drier, H. ¢ Manatield Garment hanger A. B. Pritchett motion, opened to permit pipe jc int W J. MeCrory 6SO, 
Boring tool holder, B. O. Breitteld Garment supporter, ¢ J. Llighey veing cut, and instantly ciosed Railway cross tle, J. Lanz 680 
Potth refillable . WwW Durham |ijas burner and heater, H. K. Boyd CP” Send { ree Catalogue ta Railway foot guard W Driscoll 680, 
lottle, non-refillable, W. 8. Bowness 680,220 | Gas distribution, piping system for, Mosher | The Merrell Manufactur- Railway sleeper and rail support and con 
' . ‘ . 
Hottie, non-refillable, W. H. Aaron ti), 40 & Hamm 6s0,46 ing Co., 501 Curtiss Street, Toledo, Ohio. nection, G. A. Owen 680, 
Bottle, non-refillable, Freese & Levy 680,412 | Gas generator, acetylene, D. H. Treichk GSO, 2053 | Railway switch, G. Moore 680 
Botth non-refillable t Kubles 80,416) Gate, I. L. Landis OS0,417 Pri Railway switch, S. W taer 680,634 
Bott! r siphon Gilling machine ' J Gearing, rubber, G. W. Gomber 680, 654 ce Railway switch, automatic, C. F. Luther 630,338 
sch welnes 680,362 | Globe, F. B. Mitehell Gs0,461 | $18, Railway tie, F. Mingler 680, 460 
Bette opper aud meal J. H. Denmead 680,476 | Glove, J. P ee s°d GSO, 4 Railway tracks, aligning bar for, F. H 
ottles © finishing necks of Grain dump elevator, G hnaon G80, 331 Koelling . 680,333 
7 thea, f Wikw u es . 680,206 | Graphophone, T Hi. Macdonald 680,550 Register See cash register 
, t ,1G colt, W. G. Hay 6so ' Regist H. H. Breeder 6805 
ox peter ‘ Ia : 80,552 ) Gun, tegister reeden ¥ 
Bracket sew fy paper bracket Guns, feld carriage for quick-firing kK Register, ventilator, or the like, H. 8S. Hart 680 
ii » mechanian, Meigs & Hammer 680), 386 Haussnet 680 for Marine, Stationary and | Releasing device, dog, J. BE. Nightingalk 180), 26 
Hirick carrier, band, G. J. J. Hoelache 680,501 | Hammer, drop, Hanser & Chevalier oso) Automobile engines Vill | Revolver, J. J ard 
rust G. Pavilk 680,504 | Hanger ag? — t hanger a eo times | Rivet making machine, J. R. Blakeslee 
Brueh, Ht. D. Carry! 680,427 | Hanger, O sust 6ao ove —_ — tope clamp, L. Furman 
Brush, tooth, W. Stark 680, 305 | Hat cleaning dev) e, J eriees. 680) The Czrlisle & Finch Co Rotary cutter, Chorlton & Wentworth 
Sruah hub for polishing, 8. Ross 680,418 | Heat regulating device, C .G rmstrong ono } ar *| Rotary engine, Holcomb & Thurston 
Buckles Sergman “6 Renard 680,370 | Heater, L. O, Cameron 6M) cxtpilasil cies “°° | Rotary engine, E. C. Long 
unc i oerl on0.464 | Heating diaphragm, J. Meys Oso i engine, English 680,478, 
Beckic: seupwer, 3... Brie: Ga0,544 | Hitching post, disappearing and safety, ¢ CREAT POWER SMALL COST. ae, ne $00 508" 
Bunge, et implement for extracting, Bar | Butcher oso enmine 11 @n0 635 
rett & Phillips 680,517 | Holdfast, H. N. Brows banal adulterant, preparing, W. V. Me 
Bullet, mashroom 1 ‘ Smith 680.540 | loops or rods alk casks, tanks, et lug Manus 680 
Bullets making partly covered I ‘ um in coupling, tightening and fasten Rubber cement. I R. Moore 680 
Smith dso, 500 ing metal, G. Mumby ast) Rubber or gutta percha substitute, A. Cairns 680,426 
Burnet See gas burn Horse checking device, W. L. G. Rumpf Gs Sack holder, W. M. & C. C. Inman 680,381 
Bushing, bungholk I. Melor a80.907 | Horse detaching device Ww. ¢ Parsons tine Sad tron A. T. Beact 680,216 
Calcium hydrat: apparatus f treating liowe, Shepard & Fist GSU Salicylate rf dimethyl! - amido - phenyl 
M ‘ 680,453 | Hose supporter, E. G. Seiffer 680,65 dimethyl-pyrazolone and making same, 
Caleulating u 030.540, 680.4541 | Hub, vehicle wheel \ henson G0, 42 | B. Reuter 
Calendar Ronneberg ono e70 | Uyds arbon burner J. Bastwood 680 . Sampling apparatus, H. BE. T. Haultain 
Palendering achine Miles 680,405 | Lee or water bag, ¢ W. Meine« sO —o, Mm 0 sy , oO See 11! la. Wane Che ta Saw aot W. M. Dickerson 
Car bolater, ittian Litter 680.512 | lndexy!l derivatives making eger ono ae & Ge ‘ « aid ° Saw tooth setting apparatus, J. Gottsmann. 680 +184 
Call sigual “ 680,515 | Insulating Pp, cork, Stone GSO, 40 ~ | Sewing machine feed mechanism, D. Noble. 680,664 
Cap erimping tool H. Coge< aa0.045 | lroning beard, ¢ Hl. Van Deusen G80, 207 THE MIFTZ & Weiss KEROSENE | Sewing machine stand, | M. Hug 680,660 
Car fender, N Abrabame Saas peers Sat Wildermuth & Hill 680, 405 y 4d GAS E i “| Sewing machine stopping mechanism D 
Car loader, J. B. Young Os, 6S a ee lUMDeF iac an IAS Engine Noble G50, G65 
Jaw rods, making, J. R akesles Sewing achine z ent 
Cane Nee showcens > > »| Sewing machine thread waxing attachment 
: } b 4 SE , nee 
Cash register, | M. Walk 80,008} Baitting machine ber, B. Tompkins FD Temluaes } Grant GSO, oF 
peg os Ww. ‘se _— . — 6NO, 44 I —. + lg i « M ri t ine. Automatic, simple, re- | Shaft coupling devi automatic, © 650,541 
f s 442 GC, Shoe ‘ . iable Ne electric batt . 6 ving end at, | , 
Catth guard G80,377 | Ladder, H. D or fame used. Perfect regu for heel, F. GSO, 204 
Cell i ne for, R. ¢ J Lack amd st k ned K I Van 4 jiation, Belted or directly | Shafting, flexible , ll 6sSO 
e Ww ‘ 80, 288 Court 680, 402 coupled to dynamo for elec Sharpening device J. E. Mennessier, 680,4 
Cellars or und mpartr ts, mak | Ladder, step, J. B, Detweiler ONO) x18 tric lighting, charging stor- | Sheet metal box, F. Fouche GSO, 238 
ing damp-pr MeNanu on0.f01 | Lamp, F. B. Hayden 680,415 me batteries, pumping and | Shipping shellfish, etc., package for, F. W 
Chair, J. A 680,008 | Lamp, gasolene, W. A. Studebaker OS0, 446 on power, purpose Collins 680,506 
Chair seat, ( 680,482 | Lamp, incandescent electric, H. Gilmore 680, 242 j ! ata ‘ Shoe fastening, W. P. Cook ONO), C4 
Chalk line h Wilmot 680,557 | Lamp lighting or extinguishing apparatus A. MIETZ, Shoulder blade extractor, EB. P. Nichols 680.4 
Chart, number oh no, 411 gas, V. Crolzat 680, 508 | PR oy + Rag ry Sr., New ¥ - | Showcase, glass, F. X. Ganter aseo,t 
Gheeaiate manatactering machine. B. P. I Lamps by electricity, device for lighting arkt&Co.,London,Hamourg,Parls | sieves, cleaner for bolting, I. L. Sherk GNU 
Magnies G80, 480 | Brigham & Meyer 680,656 | Signaling apparatus, electrical, Herzog & 
Cigar entier and ‘match ‘cafe, combined, 3 Land roller and pulverizer, R. Newton #s0.267 | METAL POLISHES.—FORMULAS FOR Wheeler 680,590 
) ’ ate? J ' on whe amiiur mt ‘ ’ opho a 4 > 
on —e-4 ' + oa W vet oe aso dog | Puts Pomades, Pastes, Liquids, Powders and soaps, for | > ~ » oun 1 and Hthophone, making, I. P. ann 
Valoutine tN), 20 ata nae ttne ong : polishing metals, are contained In SCIENTIFIC AMERI ‘ GSO, Gtks 
(80,002 | Leather, bleaching, Krug & Haley 680, 54 AN SUPPLEMENT Nos, 128%. 14S and tes, | Sold lamp, Ff W. Wightman 
those, Co 4 ee making & — B, = Ss I oot) Ga, 008 Price 0 cents each, trom this office and all newsdealers., | § : A Denis 
king dso, 482 omthe preparing kde ” manufac Solce x tool ouche 
ao, 407 ture a ww Linsauer 680, 005, | Spectact frame I. Fox 
ono. 000 | Leather stuffing machine, G A. Rhoads 80,545 HIGHEST EFFICIENCY Speed regulator J. Sturgess 
680,820 | Leather, working \“ Lissa ver 80, 04 attained in the Spike extractor, | I Welsh 
80,50) | Lid or plate lifter, ¢ DD. Maddux Spoon, soup, J A. Crandall 
G80,447 | Life preserver, G. ¢ Bunsen STOVER Squib I 1 Clarke 
illing, ¢ ‘ Lime, slaking, J. WH. Harrier 246 Stage illusion apparatus, M. A. Sherwood 
G80,588 | Liquid supplying apparatus hot I Ww | GASOLINE (relasue) 11,02 
werlng J lartah Ono, 611 Stand pipe Jd Henderson oso 
ano, 52 Liquids, device for drawing effervescent, J | ENGINE Starch breaker and grader, J. M. Lyman aso 
dso, aa sgeldinger ono, 400 | “ Starching machine, W J Asher oeo,! 
6N0 OTS m, Gilling replenishing, Lane & Aumann. 680,601 | The best ts always cheap Steam engine, A. P. Charles as0, 406 
combined om, aun 1 A. Robiosor foo. fo02 est. Write for prices, St n engine, Garland & Loumeatr 680,524 
aso, 080 m pleker Rogers & HRilakeney i 0,422 > Steam generator, Hornsby & Roberta 680, 505 
i tw. 4 shuttle checking means, ©. ¥. top. =| STOVER ENGINE WORKS, FREEPORT, ILL. | oii eee ee ee 50,44 
| stor, W. 8 rrison Stocking M. Hi. Powell 680, S55 
080,457 | Lubricator and heater, T. Dix Stopper See bottle stopper 
sonaee | Lesgane carrier, Rouse wh Torte Che Cypewriter Exchange ssie5 Fess e40,018 
on0,400 | Lamber Jack, N. BR. Deppe G80, 250 Street cleaning purposes, push wagon for, 
(80,000) Manifolding sheet, H. P. Ber 1\% Barclay St.. NEW YORK I Hill 680, 200 
80,070 | Maek, varnisher’s, D. W Schaeffer 124 La Salle St., CHICAGO | Strese apparatus, Hl. M. Brittan OSO,071 
m ( ! Match safe, ¢ ( ritta 38 Bromfiaid St.. BOSTON | Stud for fasteners, W. PP Devine 680,578 
080,050 | Match safe or box, B. F. Parker 817 W | Suspender and trousers connection, BR. 17 
yandotte St . 
{ ne) Measuring machine, ¢ Bh. Carver NSAS city, MO | Clarke aso0,450 
‘ ’ S. Moody 80,205 | Meata, preserving, KR. Bmmerict * |} Suspender end button attachment Kn I 
Curtain fixture, J. A. Hamelback 640,584 | Mechanical movement, O. W. Brow: 209 North on S } Clarke 480,420 
Curtain fixture, J, M) Whittaker 680,308 | Mechanical movement, W. 8. Husor T, LOUIS, 0. | suspenders, G. B. Adame GSMS 
Curtain stretcher, lace, J. C, Whippk 480,501 | Mechanical movement, C. P. Cottrell 432 Diamond $1 Switch operating mechaniam, electrical, ¢ 
Cushion spring apd support wire W u Metal wheel, D. J. ¢ Arnold PITTSBURGH, PA B. Russell aro 
Rates Metals, apparatus for use in electro depost 3 West Benmore St.. | Tanning compound, D. W. Brown GSO, 222 
Cotting mechanieom, B.C. R. Hetnrich tion of, 8 O. Cowper-Coles BALTIMORE, MD. | Tape into edgings, machine for threading, 
('y< gearing, BR. Beeles Mill, See windmill 636 Caltternie or T. A. Curtis 680,475 
ie 1. R. Blakes! Milling machine, ( R. Gabriel SAN FRANCISCO. CAL Temperature regulating apparatus, H. Win 
Tote jt Wallace Mitten, knit, W Ww turson We will save you from | kenwerder 680,428 
Iteging implement, hand, W t Phillips Mixing apparatus, D. Davia to 38 on Typewriters of all makes. Send for Catalogue Threshing machine A. vou Loeper 680, 258 
Diainfecting device J. DD. Roekwell Mold, W BS. Parker Tile floor, wall, J. K. Sterer G80, 468 
Disp how | \ Htorl Molding machine ement poat, I a. Haas rir detachable iH. F Irwin O80, 486 
Display stand, velling, F S. Alket Moy . 7 Atkins lire, elastic, W. Kightlinger 60 
closing apparatus, ©. TH. Kingsland Mortar board, J. W Kinna it heater J. Goge 6880 
alng Apparatus thermal oO it Mower, A Hart I setting machine, rubber, J. A. Burrows 680,35 
Kingsland ono grass catcher for lawn, W ei 50 YEARS’ Tires, composition for closing punctures in 
Double cylinder engine, C. 8. Johnaon 680, RRL Shoemaker G80, 407 EXPERIENCE pneumatt Ww H. Simmons 680,420 
Drain, J. FE Sikes 680,548 | Musical tnetrument, W F. Hochspeter 680, 485 Tires manufa ture of vehicl F. G. Davis. 680, 
Drill See expansion drill | Musical instrument sounding box, M. Funck 680,240 Tires V e wheels, means for securing 
Dye and making sam black disazo, K Musical instruments, picker mechaniem for Sesition t, if A. Palmer 680, 392 
Schirmacher G80, 283 stringed, H. Wilburn 680, 305 Tool handle, C. F. Mueller 680, 497 
Dye vata, ete., reversing apparatus for, J Mustache guard, T. Ferry 680,578 Tooth roots, device for forming models of 
1 Travis 680, Nall making machine, wire, J. Wilkschtrom 680,511 crownless, P. B. MeCullough 680,389 
Dyeing with sulfur dyes k & Beil 68D, Necktie clasp, R. A. Jones 680,600 | | p and holde tr, spinning, J. Fleischmann 680,323 
Rasel, 8. HH. & ¢ H. Wouwdbury ° GRO, Necktle fastener, H. 8. Tillotson G80, : | santos privileges, means for limiting, W 
Pee tester, ( D. MeKenale eae, Nut lock, N. RB. Riddle P ‘ 680 | ib iH Cooley 680,645, 680.646 
Electric brake releaw I t Darling 680, Nut lock, H. Henthorne sececes 680.0 | Transfer table, R. Eben 680,574 
Blectric machine and electric motor, dy Oak lock, W. L. Sutterlin oe A80, 289 | Tract Marxs | Transformer, Sutter & Bingay 680,421 
- namo, H ; Z Joel , , 680,597 pe peste > ¢ 7. Carter. ee . 680,639 DESIGNS Tre - or holding rack for vegetables, W 
Dlect ric machines regulatiotr of dynamo OU rae K oore $6 680,344 RI T Thomas 680, 50T 
ii Rdwards 680,236 | Ore crusher, ( Suttle 680,401 Copy GHTS &c. rroliey guard, C. B. Stanley 680, 286 
Blectric regulator for valves or dampers, Ore sting and desulfurizing furnace \ Anyone sending a sketch and description may Trolley stand, BE. J rker... 680,428 
Therm Ww Mack S. Partridge 680,¢ — ascertain on —_— Sree waether an Trolley stand, E. J. Kelley 680,662, 680, a 
Rlectrie awitch, G I Linto Ores, desulfurizing. L " Burro . 680.213 | Invention is probably patentable. ommunica- Tro . , ’ % ~~ 
Electric switch for multiple sate meter Pad holder, EB. AY’ Henkie” a 680 SAD ions strictly confidential. Handbook on Patents 1 ~ + ath ~~ ‘ aes 1 "N = 
. ny ioe | sent free. Oldest agency for securing patents ESSES Stretener, «. Ss NOFTs 


Page indicator, R. Seott BRO At Truck, J. L. Barrick 
Paper cutting machine, N. Gray, Jr 680, € Truck, car, E. 8. Woods 


Paper cutting machines, hand clamping de Truck, railway, N. H. Heft 


. . 
vice for, N. Gray, Ir 680, 656 ; ry Trunk harness, L. J. Vandervoort 
Paper hangers or other mechanics, tool for ° Tubes, hollow shafting, axles, ete., from 
I. I 


aystema, timed, Ff Rn. M. Cutcheon 
Electric traction meter, Richter & Bachler 
Rleectrical conductor, BE. D. Priest... 
Elvetrical conduit and box, H. Krants 
Blectrical coulomb meter, 8. B. Doane 





Patents taken through Munn & Co. receive 
special notice, without charge. in the 











Rlectrode for electrolytic cella, B. EB. F ‘- » Hawkins : 680,586 common puddled tron or other tala, 
Rhodin 480,441 | Paper pulp screen cleaner, G. S. Witham... 680.514 A handsomely illustrated weekly. Largest cir- manufac tare. of hollow hicome for ” 
Kleetrolytic spparatus, B. B. F. Rbodin 680,440 | Pencil holder, pocket, C, ©. Russell 680,281 culation of any. sc wife journal, Terms. $3 a G. Inslaw / 
Blevetor mechanism, W. A. Pentecost 680,358 | Petroleum, ete., composition of matter for year; four months, $1. Sold by all newsdealers. Tufting table, upholsterer’s, C. S. Ellis 
Engine tender, traction, J. Staver 680,906 filtering or cleaning, M. Thomas 680,200 Typewriter, A. W. Steiger 
Pugine vaporizer, explosive, G. F. Dyer. 680,572 Phonograph records, making metallic dupli 0. 36 1 Broadway, ew or Typewriter carriage, W. Faber 
Kngines, eparking iguiter for gaa, Termaat ate, T. A. Bdieon 680,520 Branch Office, 625 F St. Washington, D. C. Umbrella, self-opening, C. J. Hunt wes $80,661 


onah 


Bavelope, W. 


n 





. Shattuck.... 











Phenesrapha, dlapbragm tube ‘plate ‘for, w 
R. Dutemple eeeeeeeseseeccccseces 680,431 (Continued on page 127 
































AUGUST 24, 1901. 
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es —~ aa en ne 
Union coupling, H. 8. Cromble....+ss+++++ 680,649 3333932322222 33233323323229 a20a, 
OMe ‘PAR Valve, P. Gutermuth...cccscceeeceeeeee 680,245 
Valve for washbowls, bathtubs, etc., waste, ‘ 
\F J) ARE BUILDING . J. A. Hollenberger . wi, one, 508 
Valve gear, engine, B. V. “Nordberg ‘GSO, € ) 7 
AN AUTOMOBILE, WE CAN SUPPLY YOU Vapor burtier, iB. imdwig. sc... -.2 OMNRBD 
Vehicle brake, automatic, J. D. Richards. a 
WITH PARTS ano FITTINGS. Vehicle motor, G. B. Andersob...........- 680,307 | 303 and The Only 
yr Vehicle, motor, C. A. Udeb.....ccsccccccvce 680, 602 . Hammerlenss 
IN OUR S EN FACTORIE 5 WE MAKE Vehicie safety stop, A. L. Steve a 680,444 | 30-30 6 lib 
ZUNNING ARS, TOOL STEEL BALI Vehicle wheel, J. E. Camp... 680,224 aiiper. 
RUNNING GEA Ls E # 680 642 Smokeless gy 
STEEL RIMS, STEEL STAMPINGS, CHAINS, — . indies ron ri nt isis 680,491 er. 
SHEET STEEL « FORGINGS Vies, bench, H. VW. Menmer.....:.-- 180, 439 
ALL FOR AUTOMOBILE CONSTRUCTION IAIRRERR AY 680,539 Lange | aw 3 
APP I Wagon body, combination, C. Gabel. ... pty Point Blank W 
Wagon rack, adjustable, 1. Robbins. 680, 620 ; 
a AU OMOBILE & CYCLE PARTS CO. Ten lining, J. Newbauer set ». 680,675 The Rifle of the 20th Century | a 
og SS A Washstand, |. Mason . . 680,534 
Washtub with wringer attachment, 8. Rich - wy & Reunnon. on Yran- Write for New 
man - seeeees 680,279 800 ali cramento, ‘al. 
By- THE- BYE, WHEN YOU BUY A BICYCLE | Washing machine, J — King eee Seo'bes Pacific Coast Agents. Catalogue A. ¥ 
buy the best, Washing machine, A Jones. % 
and that means the | Ww stab "compensation regulator, £ M. (ie iger 680,325 SAVACE ARMS co., UTICA, N, Ye, U, 8. A. 
Watch pendants, dust-proof sleeve for, Be 
BUFFALO KING. B. Howard : ... 680,504 
Water closet flushing apparatus, G Bt 
Miller 680,456 
t " Water closets, urinals, wash basins, sinks, 
ating rh ete., means for preserving seals in traps 
of, M A. Hyde . ‘ : . 680,580 
Pat ved: ‘ . Water cooler, A. F. Old +. 680,271 
: - 38 and plicet Water cooler, combination, G cra 680,390 
5 > ene ap Geen ‘ Water to stock, automatic means for sup 
THE W M. Tih N@ kh ken Co. “Buffalo, N.Y. es A. plying, F Powers 680,615 
| Wave power apparatus, W. L. Rhoads..... 680,357 
Weighing device, coin controlled, O A. oom 
tronson " 380,22 
Tn vel] i Wells, sand reel for oll or artesian, Eaton A 
& Benson 680,234 Our gtudents succeed because they use t bil E j for 
Wheel, H. Lieberthal 680,255, 680,256 1. C. 8. textbooks. u omo e ng ne Business 
| W indmill, A K CHUIGS. .cccccecsscccecese es Afver ky testis ng we offer to the 
so comprehensive that includes | Windmill, L. EB. Jones... .seccrceeceeeneee 680,530 ~ F . , o hy ‘qo the 
oe - Wrench. See pipe wrenct : > - & und Fngein 
trades and professions rent ‘used by a hoo pg hy -o~ oy ee 680,560 Ste etn re | m Nn Q ineeringe Dimensions of Cylinder are 254 and 5 
JOOL M ¢ tons & G0. Wristband, V. Drosness...........00. » 680,477 a2 ¢ in. spoke, Be i of Bg ine 
— non omer 0 Ss a % ibs. 3 crank shaft bearings. All 
ne arg : rors aarp of nee, Pte 
<O1N re. chine r an 
i ool atalogue DESIGNS ye teach by mail, Mechanical, Steam, EF botler pumps connected from roe 
a book of 510 pages, illustrated, well eal, Civil and Mining Engineering ; Shop head. Plain side valves. We 
printed, pocket size, and mailed to any | A4@t trap, T. J. Wilson 4,027 Foundry Practice ; Mechanical Drawing build running gears and make parts. 
address on recetpt of 25 cents * | Ax and saw set, J. Stanford 34,041 ture; Plumbing; Sheet SHAEFFER, BUNCE & MARVIN, Lockport, N. ¥. 
. + Badge or similar article, A. J, Messler 34,916 istry; Ornamental Design: 
MONTGOMERY ~ vO.,, Settle, milk. C. T. Miahtineale.... 44919 J ping ; Atenogra by _—__—_— - 
5SF ' . ; tears 44 O20 ranches; Locomotive unning ; Aectrot 
105 Fulton St., N. .. City. al ndar base, G. n pparrett pacereceseas © 925 ucs MORAN FLEXIBLE (JOINT 
anes eer: Se ee ee oe Canes hen writing state subject in which interested. Steam, A ds, 
3 J DRAWING PENS. Chats uM - mad? in all sizes i ft, 2 , 
SCIENTIFICALLY SHARPENED. | Comb. Filo 4 4 pressure. 
$a 020011 ender taught by mail. 9c 
;Cup, H. I Wheeler ‘ JOU ISVILLE, ¥. 
Eyeglass nose guard, BE. A. Inskeep ° 
All Queen Pens are sharpened by experts who have Knit fabric pe Ww . Watson “we : Mm, 
had many years’ experience in making and st.arpening » ahe o 84,026 stadt 
Drawing Pensa, Only the fine st Kk nglish Steel is used in ote . ss “Ee " . © B. — . oe’ Gan PROSPECTIVE BOAT BUYERS. 
the Queen Pens, and they are hand-made and carefully > , . a4 ¢ 
tempered by our improved process. ¢ LEN & oe ate a une. a L. Frazier gerd ELECTRICAL ENGINEERINGS ‘By constructing yout beat 
nc., Mathematical, Kugineering and Scientific Instru- | Se, © A» Beles $$05) ao from a set of & oat 
went Makers, 1010 Chestnut St., Philadelphia. spose = sues articles, handle for, I 81.917 TAUGHT BY MAIL. Building Materiats more 
Stirrup, P. Gachwend 34,929 | rite for our Free Illustrated Book. than one-half the boat fac- 
DICKERMAN’S Stove, 3. &. Van Buren 3 920 | CAN I BECOME AN ELEC- tory’s price can be realized. 
“ Tatlor’s pick, L. Simandy : TRICAL ENGINEER ?”’ Also economize freight 520 
Tile, J. K. Sterer... || We teach Electrical Engineering, Electric Lighting, rcent. Launches, Sail and 
DURABLE DESKS Tire, pneumatic, IL. 8. MeGiehan | Electric Railways, Mechanical Engineering, Steam Engi w Boats, Gasoline En- 
Tire setting machines, bed place for, H. T ' | neering, Mec hank at Drawing, a b gines. Catalog free. 
, Henderson 34,937 | lustitate inde 
Don’t buy until you get our catalogue Tobace ‘ ory a, section for separable, T ey ELE CTR 1A AL. F Ne INE - ST 1TU TE, 3545 DeKalb St., St. 
100 pages of money saving values. Morgan 34,922 Dept. A, 240-242 W, 28d St., New Vork. 
AMERICAN STORE STOOL CO.. 33 Howard St..New York | ‘Tray, ©. 1. Bolwel. 0.35 He ings — 
lve casing, float, Stebbins 34,6 
~ Vending machine case, ( Vv. Floyd 34,926 Re eaten Shot ¢ 
The “‘ Wolverine ’’ Three Write | Veneer pressing member, F. A soe n for only . 
Cylinder Gasoline Ma- alogue. | Wheetharrow, F. J. Cooper ereciere “Nothing on earth Mike 1.” ** Hest gum In the 
A ‘ ’ world, bat sportamen write us. pencer 12 
rine Engine. Whiffetree clip member, W. L. Wolve He! 0, 84,081 Repeater, The original pump gun. Made of the best aneel stecl—case hardened—with fires quality Gaol figured 
1 ' ga 930, 34,931 | Twist bi 1, Safest, Strongest, and t hand look! de. Ad t U 
« &. Army Prison guard gun. Used by express memengers, Dank watchmen cad sportemes, Upward of $000 
t arket. Lightew e _ guns now in use. 6 shots in 8 seconds without taking gun from shoulder or Taturbing ee, "Model 1900 
f wer a" ! } Take Down. Double extractors, Only limited number of guns wiil be sold at this reduced aries On receipt ¢ ony 0 
4 - =A | TRADE MARKS. as evidence of good faith, we will send C, O, D. for balance, with full examination allowed. F, Bannerman, » Broadway, N N.Y. 
arine and stationar — oo —EEEE — 
motors from ¥ to 30 H. F Axes, adzes, bush hooks, and machetes, 
WOLVERINE Cotilns Company ey FOR nT, Pp R I G oT 
( ed goods, ton, Bell & Co U4, S80 
Grand Rapids, Mich. ‘ aree a0 " r enien Fils, Aine & Cle 36,887 GUNSMITHS, TOOL 
—— | Filters and filtration systems, W. M. Deutsch 36,805 MAKERS, EXPERI. | Db R I } I by 
P Flour, wheat, Mattie Mitchell Co 36,800 
t¢ N | Cc K ia L Food for stock and other animals, Molaasine MENTAL %& ‘onion 
o% AND Company 36,801 WORK, ETC. Complete line, ranging from Light Frig- 
os Game boards, BE. F. Carson 26,881 | tom Disk Drill to @ *k Geared Self- 
£3 Electro-Plating | Ginas, certain named, Duryea & Potter AO879 O Trend to Ii-in. swing. | Feed, Latest improvements, Up-to-date 
28 Apparaws aod Material Horns amplify ing A. 8. Mar ton ore 36,882 tae Be ce woken QE | in every respect 
ee THe fe a? = . baggy Ae TE sey oe or Stand-up 'Treadle. te?” Send fer Cutasage 
= Hanson & VanWinkle & 1”. 02 te 
& | & Co Wh, SOR }. 
Ba 0o., | Medicinal preparations for internal use, Ler Ld W. F. & John Barnes CO.,r»0 it hubs mt., oh achtera, Li 
me Newark. S. 4. en Chemical Company 14, 886 — —_ oe —— 
¢= 1M Liberty 8t., N.Y Medicine proprietary Fanning 1, S80 
ee ; Aerrrn,, are equa! to two of 
= WA WAR, i st., | Olives, I H. Leggett & Co 16, S88 é - 
“= Chicago. Paste, muciiage, glue and ink, Sandford ade iit any other, because 
Mfg. Co 96,888 whey make wee 
*ulleys, wooden : ‘a facturing u* Cf chain and loe 
MANUFACTURING PROCESSES Fo Diop oy | PU" fon, Cramp’s  Manetactaring |. | Gam IID | SEWING MACHINES vic: 
p T A T CHE MICA L Rhee tiene. brow n cotton, Livierato Bros a0:8T8 GENERAL OFFICES, 16 Exchange Place, Now York, 
. — Shot sheela and cartridges, Winchester Re THE AUTO- CARBURETTOR . 
ETER x Us EN, , EXPERT, beating Arma Co 36, BO made upon a new principle furnishes a reliable explosive mixture. GAS ENGINE DETAILS,—-A VALUA- 
80 Broud Street, New York, Silverware and tableware, Reed & Barton 16, 880 No Us 1 ‘ea ¥ h asin, | DIG and fully Mustrated article on this subject Is ron. 
PRECESS FOR MANUFACTURING Tollet powders, certain named, Spectalty s » Write us — od RUPE panne 5S ' | Price 10 centa, Kor 
| | I > | | ’ I Mfg. Co 36,884 me Gasoline and Stean | saleby Munn & Co, and all new ealern, 
4 a Hingtns and Automot jor and repaired HE 
| A ) q | ( ) 4h» | AVERY «& SENN Ee 60 So aa At., Chiengo ty uM P GAS ENGINE CASTINGS 
Ka applied, I hed , \ 4 require a hea r . e 
{ " « t 
“ ? LS Materials and Blue Pripts, Write for Catalogue 9. 
gh RR De LABEI GERE GASOLINE, | ania PARSELL & WEED, 120131 W, dist Btreot, New York 
Terms on Application, Alpha for baking powder, W. G. Arpe 8,505 BIN--+0 - BY MAll oa : 
itiseptine or an antiseptic, J. A. Lents 8,580 7) oneer home course 
Dente aia we. 8. , Bn Koln Syrup,"’ tor ‘ = ton Peay 8 OAT; SHORTHAN (Catalogue and Pirvat Lesson Pree. 
i) HOLDEN a syrup, J. B. Daniel 8,508 NG xincHWh, | Potts Shorthand College, Box 3, Williamsport, Pa 
REAL f TATE PRUST BLDG PHILA. PA Wayntian Pyramid Pussle.” for pussies, # GRAND RARER. MICHIGAN, 
iL MANUFALT | Kantorowles 8,586 | —— - ———— MAC) TINES, © riler Enginge » BURY SEL 
REGi EALED ICE MACHINE SSR ania aaontioontes an a4, Hestlare Mech dnert yah are 
Tollet ¢ 8,58 ——— = 3 
AMERICAN SEP P omeatent or ale ' Jones Brewing ; ——— Our : 
‘ t AN Sf a | | ™ —— for al Frank 1 rewlng 8.400 Za a eback of paint SHOE BL ACKING. —FORMULAS FOR 
> 1 Am a Buffal for cigars, Schmidt & Co,, 8,601 aa | w rr: hquid, and, solid DS Se iven in SUPPLEMENT 
| In a Sphe re of Ite Ow ne for pianos, G, P buyers sent free os regs No 213 « 12 ‘price ) cents each, For sale 
Rent &, 58 by ‘Munn «& co. Bi, a fc newedealers. 
A MAGAZINE FOR THE HOME MAKER | «toasn’ Wate aie,* tar aio. Pianie Jones tires 5 SUN PROOF PAINT A 
ing Company 8,500 ziberal inducements to deal- 
NOW READY. Lan Rport Cigars,’ for clears, 8. Lichtenstein 8,602 PATTON PAIAt 00s, 
| ‘‘Mother’s,"’ for corn starch, Wellington Man 227 Lake St 
; facturing C+ 8,504 
ee | “Nourishing Stout for porter, Frank Jones “ 
; Osceola Brand Foner Plasavsien,” for ties Weeks’ Patent Run Steclaieenes a &  & EXPERIMENTAL WORK 
¢ en ¢ mer can Florida Fancy Pineapple Associa New invention. fit any aise rug. Inventions developed. Special Mac! inery. 


Building Edition 


VOL. 31. 


Beautifully illustrated with many views and plans of 
country houses, seasive cottages, bungalows and other 
buildings, including some of the more important 
examples of large city dwellings. The leading archi- 


tects of the country are now contributing to this maga 
zine a series of “Talks” on tmportant and popular 
architectural pA wo The contributors to this new 


and original feature in architectural journ - In the 
current volume are Messrs. Bruce Price, W. A. Boring, 
Wilson Byre, Jr. and H. J. Hardenburgh 
SPECIAL DEPARTMENTS : 
Monthly Comment on Timely Topics. 
Reviews of the Newest Books. 
Correspondence. Notes and Queries. 
Household Notes. 
Legal Notes. 
New Building Patents (Classified) 


Price, bound in «tiff covers, 82.00. 
Wt) Tlustrationa, 120 Pages 


MUNN & CO., 
Publishers, 


361 Broadway, New York. 


pineapples, Florida Fancy Pineapple Asso 


Ryeoline for a vegetable compound ofl, 
Ww Busch 

Sanitaire,"’ for disinfectants, Clark-Hutehin 
son Chemical Co 
Clark-Hutehinson Chemical Co 


‘The Prophylactic Tooth Brush for tooth 
brushes, Florence Mfg. Co 


Wilsen'’s Absorbent,’’ for a liniment, W. H 

Wilson 
PRINTS. 

‘“Fitzu,"’ for shoes, Seiter & Kappes 

I W Harper Bourbon or whiskey Berr 
heim Bros 

‘Old Charlotte for whiskey, Henry M 
Co 


A printed copy of the specification 





| 
| 

ripples 

tl 8, 
“Rove! Palm Brand Fancy Pineapples,’’ for 


8, 5 


Rubel 


and drawing of | 


address Munn & Co., 361 Broadway, New York. 





any patent in the foregoing st, or any patent in 
print iasued since 1863, will be furnished from | 
this office for 10 cents In ordering please state 
the name and number of the patent desired, and 
vtemit to Munn & Co., 361 Broadway, New York 
Canadian patents may now be obtained by the in 
ventors for any of the Inventions named in the fore 
going Liat For terms and further particulars 


E. V. BAILLARD, Fox Bidg., Franklin toons New York. 


Attach to under side. slide out for 
dusting. . express, 18 pairs, #1; six 
dood discount to dealers, 

end P.O. money order. Address, 
Gro, T, WEEKS, Edon, Obio. 


SHEET, METAL NOVELTIES: 


Wwe ARE 





TLEDALE MACHINE CO 


RTr:s YORK 


PATTERN AND MODEL MAKERS. 
SYNCHRONOGRAPH.—A NEW MYTH- 


0d of rapidly transmitting intelligence by the alter sate 
ing current. A full description of the interesiin: ap- 
paratus of Crebore and Squier. 14 illustrations, scrEeN- 
AMERICAN BUPPLEMENTS 1114 and 61154, 
Price 10 cents each. For scle by Munn & Uo. and all 
newsdealers. Send for new catalogue. 





Pat. July %, 1901 





TAMP INI 
BUFFALO 





STANDARD 
DEP' TR 








What Do You Won To "oe 


We can tell you where to buy anything you want. 
Write us for the addresses of manufacturers in A line of business. 
Novelties, Special Tools, Machinery, Equipments, New Patent LABOR SAVING DEVICES, 


MUNN & CO., Publishers of the SCIENTIFIC AMERICAN, 361 BROADWAY, NEW YORK. 












Scientific American. 


AUGUST 24, 1901. 

















To Have and To Ho 


one of the best bullt, best appearing and «# lest of 
automobiles arg ues 
the possession of a 


WINTON 
MOTOR 
CARRIAGE 


It is easy to under 
stand and operate. 
ls strong, safe and 
durable and ts also 
the most economi- 
cal automobile now 
on the market. 

THE WINTON MOTOR CARRIAGE CO., 

46 Helden Street, Cleveland, Obie, U. 8. A 
FRASTERN Derot, 190-1982 Kast th Street, New York. 


“THIS WILL CARRY YOU” 
30 Miles 


On One 





PRICE $1,200. 





Charge .. 


SCOTT AUTOMOBILE COMPANY 
3227-3939 OLIVE STREET, 
eT. Loum, VU. &. A. 


Manufacturere of Reliable Storage Batteries. 


Write for Prices. 


“WHEN THE BELL RINGS ” ” 


You ean tell by the sound whether the 
water in the boiler of your steam wagon is 
bigh or low, if you use the 
QUIMBY ELECTRIC 
WATER ALARM COLUMN, 


which warns you of Fleeding or Burning. 
No weakening of the Boller and bo uns 
ly wires, No strain on batteries when 1 
in use, Alarm continues uotl) shut off. 
w” Particulars free 
TROY AUTOMOBILE CO., 
550 Falten Street, Troy, N. Y. 


AMS 
AVING 








Famous for its rich 
creamy, never 


drving lather, 








SOLD EVERYWHERE 


Williams’ Shaving Stick, . «= 258c. 
Vankee Shaving Soap (Kound or r Square), 10c. 
Luxury Shaving Tablet + 25¢ 
Swiss Violet Shaving Cream, 


= 50c. 
Williams’ Shaving Soap ( Barbers"), 6 Roun d 
Cakes, 1 lb., 40¢, Exquisite also for toilet. 
(Trial Size) Wililams’ Shaving Tablet for 2c. stamp 
“4 “ * Stick “ Ic “ 
Tde only firm in the world making a specialty 
of SILAVING Soaps 


THE J. B. WILLIAMS CO., Glastonbury, Ct. 


DP TEeTTELLLLTLLLiLiil 





LONDON Paais DReSDEN SYDNEY 


CHARTER ENGINE 


spy Any One 
ror Any PurrPose 








FU &t.—Gasoline. Gas, Distillate 
Stationaries. Portabies. Engines and 
Pumps, Hoisters 
Send for Catalogue and Testimonials. 





tt?” State Your Power Needs 
CHARTER GAS ENGINE CO., Box 148, STERLING, ILL. 


STEWARD'S WONDER 


ls me highest class Acetylene Gas Burner. Ali Lava 
TN A new argand burner 82.50 highest candle pow 
er chta:nable or mndence solicit 

STATE LINE MFG )., Chattanooga, Tenn... U. 8, 
tern and e tport office, 1 Chambers St.. New York: 












ENGINES, BOILERS 
AND MACHINERY. 


When you want good rebuilt machin- 


ery ite for our 
Cc oy e. We carry 
al engines . gasolene 
and », pumps 
and mill « in 


a. 








“The Great Discovery of the KX Century.” oxves Agar 


AS CHEAP AS COTTON AND BETTER THAN SILK. 


“THE TRIUMPH OF RAMIE.” 


! SELL TO THE HIGHEST BIDDER 


All this operation is made in one hour and a half at the 
It does not cost more than 25 cents to obtain one pound of Fiber. 


been cut 10 to 20 years ago. 
Address L, CASTILLA 


a secret of a chemical process for separating the 
leaving the Fiber of Ramie free and beautiful without any kind of machinery 


bark 


ON WARRANT 


The Fiber is not burned 


most, 


PORTUGAL, GUADALAJARA, MEXICO, P. O. B. No, 330. 


even supposing the Ramie had 


and the gum and 








Tic 


Inv ara a 


By —eS $1. 
R. |. Telephone & Electric Co. 
1 


#2 Calender St,, 





SUBMERGED 


Electric Portable Propeller 


Applied to any boat in « 
o at. Absolutely practi 









Noiseless, Odorless and 
safe. Nothing to get out of 
order or explode. Machinery 
all being in propeller and 
rudder, saves room in boast. 
Easiest to operate. Auxiliary 
nerd for sail-boat and house- 
oats Just the thing for 







fishing and hunting nables 

ou te run sly, steer 
and cast « same time 
Catalogue Free 


Submerged Electric 


TEXAS OIL 


J. N. Page, of Austin, Tex., made $665,000 
on $200 investment. Send us $5.00 and 
et 100 shares in Maid of Orleans Oil Co. 
£50. 00 gets ten times as much. J.V —— 
a gs he? § Orleans, Secretar. 
DeWOLF & CO., 


« Cortiantt Street, N 


MAKE FORTUNES 









Order 








EW YORK 











Motor Co., Box 6 


_Menomonie, Wisconsin 














THE LATEST 


KLING MACHINE 


Fun, Instruction and 


ie } AM extra 


Providence, K. 








FACTORIES : | } 5.12% Front Street, | BROOKLYN. 


A. B. SEE ELECTRIC ELEVATOR CO., 


A.B.SEE | 
ELECTRIC 
LEVATORS 


NEW YORK. 
rust Bidg., PHILADELPHIA, 





82-96 Pear! Street, 





FFFFSSIS SS SSS SSSI STITT ITS 


in 


te 


B 
o¢ 


MAGIC LANTERNS 


illustrat itrati I prices. Chance 
for men ‘with Iie m with litle capital tom to ma J mones. 260- 
page ca’ 


Acetylene (jas (jeneration 


lamps to town plants. Also bigh grade “Cri- 


7s 

* 

: 

* 

< | 

* 

*| 

The apparatus embodies en- * 

OLt- tirely new principles. Safe, 3 
ee: automatic, simple to install 

and operate. Next to daylight r 





SATISPACTION GUARANTEED. 


PERFECTED. 


cost and quality. Any capacity from table 


rion" stereopticons. 


J. B. COLT CO., 


Dept. 8, 21 Barclay St... New York. 
oston. Chicago. Philadelphia. 


SESSESSESESSSOOSSESSSSD 










PIERCE WEL 


OFFICES: 


well as its “ 


same 


Write us 


ARTESIAN 


Wells, Oil and Gas Wells drilled 
by oentract toany depth from ® 
to 300) feet. V 
ture and furnish everything re- 
quired to drill and complete 
Portable Horse Power 
and Mounted Steam Drilling 
Machines for 100 to 1200 feet 


Ve also manufac- 


stating exactly what 


is required and send for illus- 
trated catalogue. 
ENGINEERING AND 8U . P % ¥ co, 
136 LIBERTY STREET, New You, U. 8. A. 


Address 





} ALONZO B,. SEE, 
(| WALTER L. TYLER, 


} 220 Broadway, 
| Real Estate 


} Owners. 





| Smooth or rugged roads are all 


\“MADE AT KEY WEST— 


These Cigars ate manufactured under 
the most favorable climatic conditions and 
from the mildest blends of Havana to- 
bacco. If we had to pay the imported 
cigar tax our brands would cost double the 
money. Send for booklet and particulars. 


CORTEZ CIGAR CO., KEY WEST. 





THE NEW BRISTOL COUNTER 





Registers an accurate account of work done on print- 
ing presses, grain tallies, weighing, measuring and 
other automatic machines. Counts up to 1,000000 and 
repeats automatically. Simp le, ace jevake. durable. Spe- 
cla counters to order. end for circular, 


So 
Cc. J. ‘ROO, Bristol. Conn., U. S. A. 


Clears 


ey NGLis] es 
_ SA 
because it not only looks well 
b « will stand the wear and 
tear longer than any other. It 
is reliable in every way and, 
‘when you buy the Fisk you 
run norisk.” Cuter cover can- 
not loosen, tire cannot easily 
puncture, and the ease of ac- & 
tion is a delight to all riders. 








alike to them. Fisk Tires @& 
are made of the purest rubber, 
by the most skilled workmen. 
They are of the single tube 
type, made by the best meth- 
ods and have an easy action 
and speed that is surprising. 





Re mneraber, ‘ALL Flyers SE 
FISK TIRES They are ab- " 
solutely guaranteed. Write >> 


for illustrated catalogue. 
FISK RUBBER CO., Chicopee Fall, Mass, 


‘ Topophone, $20 


PREVENTS MARINE DISASTERS IN 


FoGcs. 


See Sct. Am., March 90, 1901, or write for Cireular to 
J. B. COLT CO., Room 1, 21 Barclay St., New York. 


9 B= tae | 








WATCHES 


No advertisement can properly portray 
the striking effects produced in our 
watocbes. They are iliustrated in our 

BLUE -fook showing Ladies’ Watches 

metals and exquisite enamels ; 








a 
ED BOOK showing Men’s and Boys’ 
Watches 


with up-to-date attractive designs. 
tuther Blue or Red Book sent on application. 
THE NEW ENGLAND WATCH CO., 
3ST & 8 Maiden Lane, 149 State Street, 


New York Cit ii Chicago. 
Spreckels Buiiding, San Prancteco. 








Paint that Pleases|— 


by its _ ng pcennens beauty and wonderful durability, as 
" properties on wood or metal is 


DIXON’S 
SILICA-GRAPHITE 






Lasts four 


bad odor, 


free. 


JOSEPH DIXON CRUCIBLE CO, 


Jersey City, 


paints and always looks well, as it 
never fades. 


cramps in workmen. 


PAINT 


times as long as other 
Non-poisonous, no 


causes no colic or 
Color cards 


N. J. 





eTensopTicons end Views 
Exhibi cue ay eae for 








HNUEES TS Wamats RE Now work. 


HOMER F. LIVERMORE, 


Brass and Copper 

Sheet, Wire, Red and Tubing, 

SEAMLESS BRASS AND COPPER TUBES. 
iin . « ¢ « 

60 PEARL STREET, - - 


Sizes 1-100 o. 





BOSTON, MASS. 








| The Thomas A. Edis son, Jr. Ink Tablet 


Mr. Edison can produce with 
his tablec an ink superior in every ‘way to those sold in liquid form, and at one- 
pived in one ounce of water produces one ounce 
of pure Ink, which cannot be removed with chemicals or ink eradicators, wili not 
corrode the pen and ra ~~ excellent copy. Made in six colors 

a ste’. ur druggist does not handle our tabjets, write us direct. 
Sample box of eight tablets oad a ge finished fountain pen, which retails for $1.00, 
oods are not as represented, money will be 





will revolutionize the manufacture of ink, because 


fourth the cost. One tablet dissc 


leading 


sent, postpaid, on — of 
refunded. High class ae oe wan sol’ 





On sale 


Over 1,000 testimonials from Banks and large business firms—These are some of them: 


“ That your ink is non-corrosive, ought te be a convincing argument. 
against all comers.” 

“They have grven us the beat of ani 
—Commrnciat 

“We are we 


Unrow Nariowat Bark, Cleveland, Ohio. 
atrowat, Bann, Detroit, M 


We have made a careful test of your tablet, and are prepared to defend it 
—— and we heartily recommend their use to merchants and bankers issuing checks, drafts, notes, etc.” 
with your Tablet Safety Ink.”—Secvrrry Bawx, Minneapolis, Minn. 
THOMAS A. EDISON, Jr., CHEMICAL CO., 31-33 STONE ST., NEW YORK, U. S. A. 


at all 














Al) varieties at iowest prices. Hest Railroad 
on or Stock Scales made. 


Track and W Se . 
Also 1000 useful articies, including Sates 
Sewing “se Eines, Bicycies, Tools, ete. Save 


Money. Lists Free. CHicaGo sc ALE Co., Chicago. Il! 


GRAND PRIZE, PARIS, 1900. 


HIGHEST AWARD possiele 


The Smith Premier 
Typewriter 
Is a Headlight 
THAT MAKES 





‘i BUSINESS 
SYSTEM AND SATISFACTORY 
|__CORRESPONDENCE._ 


* SEND FOR CATALOGUE: - 


Smith Premier 


Gem Typewriter Ce. a | 
SYRACUSE, N. Y., U. S. A. 











JESSOP'S STEEL 


FOR TOOLS SAWS 


| JOHN 














